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REF: _R reposicion_an rintende Industri
rci ntr ia . 1457 junio de 2005 gue

retirada licit e Patent Invencién PCT _titulada: ANTIGENOS

PRO RES PARA EL C L DE INFESTACI POR ESPECIE D

IXODES {Ex j 4130178

JAIME EDUARDO DELGADO VILLEGAS, "Abogado, mayor y vecino de Bogotd, e
identificado como aparece al pie de mi firma, se permite manifestarle:

En mi condicion de apoderado de THE BOARD OF REGENTS FOR OKLAHOMA STATE
UNIVERSITY con sede en a Rua 203 Whitehurst — Oklahoma State University, Stillwater
— Oklahoma 74078, Estados Unidos de América, atentamente manifiesto que interpongo
RECURSO DE REPOSICION ante el Sefior Superintendente de Industria y Comercio
contra 13 resolucién No. 14575 del 24 de junio de 2005 que dedlaré retirada la solicitud
patente de invencién PCT titulada: ANTIGENQOS PROTECTORES PARA EL CONTROL DE
INFESTACIONES POR ESPECIE DE IXODES (Expediente PCT. 04130178).

MO DE INCONFO D

Si bien es cierto que de acuerdo al Articulo 22 del Tratado de Cooperacién en materia de
patentes, el solicitante debe proporcionar a cada oficina designada una copia de la
solicitud internacional y una traduccidn de la misma, antes del vencimiento del plazo de
31 meses para Colombia, y, de acuerdo a lo dispuesto en el Articulo 24 del mismo
tratado:

“Los efectos de la solicitud intemacional establecidos en el Articulo 11.3) cesarén en
cualquier estado designado con las mismas consecuencias que /a retirada de una solicitud
nacfonal en ese estado ... iif) si el solicitante no realiza los actos mencionados en el
Articulo 22 dentro del plazo aplicable” y ademas, tal como lo enuncia textualmente su
Despacho en el numeral cuarto de su resolucién:
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“Cuarto: que el punto 5.2.4 del Capitulo Quinto, del titulo X de la circular dnica de la
Superintendencia de Industria, establece los requisitos minimos para /a entrada en la fase
nacional en virtud de los Capitulos I y II del tratado, asi* si la solicitud internacional fue
depositada en idioma castellano para entrar en fase nacional en virtud del Articulo 22 o
del Articulo 39.1 del tratado, el solicitante deberd presentar ante la Superintendencia,
dentro del plazo de 31 meses contados desde la fecha de prioridad, una copia de /a
soficitud internacional tal como fue presentada, con el contenido prescrito para las
traducciones (subrayado del Despacho)” también lo es el hecho de que no se entré en
fase nacional dentre del plazo prescrito por la ley (31 meses) y no se dio cumplimiento a
todo lo dispuesto dentro de la normatividad enunciada, en el sentido de aportar dentro
del plazo de 31 meses una copia de la solicitud internacional y una traduccion de la
misma, debido a circunstancias de fuerza mayor o caso fortuito que impidieron dentro del
plazo legal establecido en la ley, no solo entrar en fase nacional, sino también dar
cumplimiento al requisito establecido en la ley, circunstancias que ya fueron acreditadas
dentro del presente expediente en marzo 14 de 2005, para lo cual se aportd la prueba
pertinente, lo cual ocasioné que desafortunadamente nos fuera imposible cumplir lo
establecido en la ley en lo referente al plazo de entrada en fase nacional, como el aportar
el documento exigido por su Despacho, consistente en una copia de la solicitud
internacional y una traduccién de la misma.

Pese a lo anterior y como lo puede observar el Sefior Superintendente de Industria y
Comercio, dadas las circunstancias de fuerza mayor o caso fortuito acaecidas y que
afectaron el trémite normal de la presente patente, empleamos toda nuestra diligencia
para reconstruir la informacion perdida, lo cual nos permitié radicar la patente un mes y
un dia con posterioridad al término establecido en la ley.

Debido a lo expuesto, como para el 30 de diciembre de 2004, ain nos encontrabamos
dentro del plazo establecido en el Articulo 49.6 del reglamento del Tratado de
Cooperacién en materia de patentes, que entrd en vigor el primero (1) de enero de 2004,
solicito el restablecimiento del derecho del solicitante THE BOARD OF REGENTS FOR
OKLAHOMA STATE UNIVERSITY con sede en a Rua 203 Whitehurst — Oklahoma State
University, Stillwater — Oklahoma 74078, Estados Unidos de Ameérica, en el sentido de
revocar la decisibn que declaré retirada la solicitud de patente de invencidn de la
referencia y por lo tanto expedir otra que ordene la continuacion de dicho tramite, ya que
el citado Articulo 49.6 del reglamento del Tratado de Cooperacidn en materia de
patentes, prevee circunstancias especiales de incumplimiento del citado reglamento,
cuando a su tenor literal establece:

“Articulo 49.6_restablecimiento de los derechos en caso de incumplimiento de los actos
mencionados en el Articulo 22:
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49.6 Restablecimiento de los derechos en caso de incumplimiento de los actos
mencionados en el articulo 22.

a) Cuando cesen los efectos de la solicitud internacional previstos en el articulo 11.3),
debido a que, en el plazo aplicable, el solicitante no ha cumplido fos actos mencionados
en el articulo 22, la oficina designada, a peticion del solicitante y a reserva de los
parrafos b) a e) de la presente regla, restablecerd los derechos del solicitante en lo que
respecta a esa solicitud internacional si comprueba que el refraso en la observancia de
ese plazo no era intencional o, a eleccidn de la oficina designada, que a tenido lugar la
inobservancia del plazo a pesar de haber existido la diligencia requerida por las
circunstancias.

b) La peticién de restablecimiento de los derechos mencionados en ef parrafo a) deberd
presentarse en la oficina designada, y deberdn realizarse los actos mencionados en el
articulo 22, en ef que venza primero de los dos plazo siguientes:

i) dos meses desde la fecha de supresion de la causa de la inobservancia del
plazo aplicable en virtud del articulo 22;
o

i) 12 meses desde la fecha de vencimiento del plazo aplicable en virtud del
Articulo 22; a condicion de que el solicitante pueda presentar la peticion en
cualquier momento posterior, si lo permite la legislacion nacional aplicable por
la oficina designada.

¢) la peticion mencionada en el pdrrafo a) deberd exponer las razones por las cuales no
se a observado el plazo fijado en el articulo 22.

d) /2 legislacion nacional aplicable por la oficina designada podrd exigir:

i que se pague una taza por la pelicion mencionada en ef parrafo a);

i) que se presente una declaracion u otras pruebas en apoyo de. las razones

mencionadas en ef parrafo c).

e} /I3 oficina designada no deberd rechazar una peticion formulada en virtud del parrafo
a), sin dar al solicitante la posibilidad de presentar observaciones sobre el rechazo
previsto, en un plazo razonable segun el caso.
f) Si el 1 de octubre de 2002, los pdrrafos a) a e) no fueran compatibles con la
legistation nacional aplicada por la oficina designada, no se aplicaran a este mientras
subsista fa incompatibilidad con dicha legislacion, a condicion de que /a oficina en
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cuestion informe de ello a 1a oficina intemacional el 1 de enero de 2003 a mas tardar. La
oficing internacional publicara lo antes posible esa informacion en la gaceta.”

PETICIONES

Por lo expuesto anteriormente, solicito comedidamente al Sefior Superintendente de
Industria y Comercio, lo siguiente:

1. Se sirva REVOCAR la resolucion No. 14575 del 24 de junio de 2005, que declaré
retirada la solicitud Patente de Invencion PCT titulada: "YANTIGENOS PROTECTORES
PARA EL CONTROL DE INFESTACIONES POR ESPECIE DE IXODES”
(Expediente PCT 04130178) y por lo tanto expedir otra resolucion que ordene la
continuacion de dicho tramite de patente PCT.

ANEX!

1. Poder que me faculta para actuar en el presente tramite y donde el Notario
certifica sobre la existencia de THE BOARD OF REGENTS FOR
OKLAHOMA STATE UNIVERSITY con sede en Rua 203 Whitehurst —
Oklahoma State University, Stillwater — Oklahoma 74078, Estados Unidos
de América, debidamente legalizado hasta por APOSTILLA. (7 folios)

2. Copia de la Solicitud PCT/US03/13229 del 29 de Abril de 2.003, tal como
fue presentada en inglés, con lista de secuencia (110 folios). La traduccion
al espafiol de la solicitud PCT fue radicada ante la SUPERINTENDENCIA DE
INDUSTRIA Y COMERCIO, el 30 de diciembre de 2.004

3. Carta de trasmision recibida por la Oficina de los Estados Unidos, del 29 de
abril de 2.003 (1 folio)

4, Invitacion a pagar tasas adicionales del PCT y su respectiva traduccién
oficial al espanol (15 folios)

5. Notificacion de recibo de copia de solicitud PCT de! 28 de mayo de 2.003 (2
folios)

6. Notificacion PCT de envio de documento de prioridad, del 4 de junio de
2.003 (1 folio)

7. Notificacion PCT informando al solicitante comunicacion Oficinas
Internacionales de designacion de paises de Noviembre 5 de 2.003 (1 folio)



Marcas — Patentes Bogotd D.C. - Colombla
Modelos - Disefios Avda. 22 Park Way No. 37 - 31 Of, 202
Nombres Comerciales — Ensefas Tela, (571) 2444096 - 3600624
Propiedad Intelectual Fax (571) 2442496 A A, No, 8207
Repistros en el Exterior E-mall: mde® mdelaw com

Registros Sanitarios INVIMA — ICA
Acciones Judiciales —Administrativas . n u . .

Darecho Comertial — Industrial
Asesoria - Contrutos - Qtros Miembros ACPI - ASIP! - AIPPI

Corresponsalia & Nivet Mundial
Mario Delgado Echeverry e Hijos Ltda.

Abogados Consultores — Marcas y Patentes

8. Publicacién de la solicitud PCT con No. WO 03/093416 A2 del 13 de
noviembre de 2.003 (71 folios)

9. Notificacion de envio de reporte de blsqueda internacional del 11 de
febrero de 2.003 (1 folio)

10.Reporte/de blsqueda internacional del 11 de febrero de 2.005 con oplnlon
escrita (en inglés y su respectiva traduccion oficial al espanol) (16 folios)

Atentamente,

T.P 43.308 delc S. de al.

4

,5—



tewww’

como *shjo el ; la firma queen &l
aparece, la queesdesu puno y leﬁ. :

Be firma en Bogota. /

R



RETARY OF STATE

APOSTILLE
(Convention de La Haye du 5 Octobre 1961)

1. Country: United States of America
This public document

2. Has been signed by Cindy L. Malayer

3. Acting in the capacity of - Notary Public, State of Oklahoma

4. Bears the seal/stamp of | Cindy L. Malayer, Notary Public

CERTIFIED
5. At Oklahoma City, Oklahoma, U.S.A.

6. The 11th day of August, 2005

7. By Administrative Technician

10, Signgture:

hie

4
Kathy Smith
Administrative Technician




POWER OF ATTORNEY

The Undesigned Mr. Stephen W.S.
McKeever, in the quality of - Vice-
President of THE BOARD OF
REGENTS FOR OKLAHOMA STATE
UNIVERSITY, with address at: 203
Whitehurst -  Oklahoma  State
Universtity, Stillwater - Oklahoma

74078, United States, in this act grants ample an
sufficient power of attomney to: JAIME EDUARDO
DELGADO VILLEGAS and/er CLEMENCIA
DELGADO YILLEGAS, ettorneys, adults, residing in
Bogotd (Colombia), so that on our behalf and
representation, carry ocut before your office all tipes of
errands an eepecial procedures for the registeation and
renewal of all kinds of Product and Service trademarks,
deposits of name and commercial logotipe, industrial
models and drawings, invention patents, utility models,
Integrated circuits, name of domain, plant varieties,
agricultural, veterinary and sanitary registries, capacity
certificates, renewal, modification, transfer, assignment
and expansions and to be responsible as general attorneys,
for the supervision of all matters related to industrial
property, being empowered to present and withdraw
objections, to present appeals, to request testimonies, to
receive documents, to pay legal fees, to aprove
exploitations, to agree on transactions on trademark
agreements with third parties of fegal entities, to abandon
action, to substitute and to carry out all the necessary
actions before any administrative authority of the
aforementioned purposes’ in the event that such
procedures shall be transferred unto a judicial field, the
legal representatives are authorized to act as plaintiff or
defendant before the competent suthorities, having an
ample power to settle, to submit to arbitration, to waive, 1o
present appeals and all other necessary specizl faculties.
For that purpose,  kindly request to grant ample powers to
our attomeys, who shall be able to exercise the functions
independently or collectively.

The present power of attorney revokes and cancels any
other previous powers of attomney given by the Company
in the territory of the Colombian Republic.

Sincerely,

United States, August 2, 200s.

Jhithy Lo

Stephen W. 8. McKeever
Vice-President

PODER

Atentamente sc dirige a Usted S1. Stephen W.S.
McKeever, na cualidad de Vice-
Presidente da THE BOARD OF
REGENTS FOR OKLAHOMA STATE
UNIVERSITY con sede a Rua 203
Whitehurst - Oklahoma State
Universtity, Stillwater - Oklahoma

74078, Estados Unidos, confiero poder general,
amplio y suficiente a los Dres. JAIME EDUARDO
DELGADO  VILLEGAS, vy/c CLEMENCIA
DELGADO VILLEGAS, Abogados, mayores y vecinos
de Bogota, D.C. (Colombia), para que en nuestro nombre y
representacién adelanten ante Ustedes toda clase de
diligencias y procedimientos especiales para el Registro y
Renovacidn en su Despacho, de toda clase de Marcas de
Producto y Servicio, Depobsitos de Nombre y Ensefla
Comercial, Disefios Industriales y Patentes de invencidn,
Patentes modelo de Utilidad, Esquemas de Circuitos
integrados, Nombres de dominio, Variedades vegetales,
registros agricolas, veterinarios y sanitarios, certificados de
capacidad, renovacién, modificacién, traspaso y
empliacién de los mismos y atiendan como Apoderados
generales todo asunto referente a la Propiedad Industrial,
quedando fscultados para presentar y retirar Oposiciones,
interponer recursos, solicitar testimonios, recibir
documentos, cancelar ¢ostos legales, probar explotaciones,
aceptar transacciones, llegar a acuerdos marcarios con
ferceras personas o entidades juridicas, desistir, sustituir y
hacer cuanto fuere necesario ante cualquier sutoridad
administrativa para los fines arriba indicados; y en caso de
que ¢l procedimientc debiera pasar a conocimiento
judicial, quedan facultados para actuar como demandantes
o demandados ante los Jueces que sean competentes, con
poder amplio, pudiendo transar, someter B Arbitros,
desistir, interponer recursos y con todas las demis
facultades especiales que fueren necessaries.

Con éste objeto, ruego le confieran personeria suficiente n
nuestros Apoderados quienes podrin obrar en forma
conjunta ou independente .

El presente poder revoca y cancela cuantos poderes se
hubieren otorgado por la Compailia con anterioridad a esta
fecha en el territorio de la Repiblica de Colombia,
Atentamente,

Estados Unidos , 2005.

Stephen W:S. McKeever
Vige:Presidente
(‘ b ® 'pﬁ
&
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Please, submit to a public deed by public notary

Notarial Certificate;
The undersigned Notary Public certifies
that the preceding signature reading

Stephen W.S. McKeever

is authentic: that signer is Stephen W. S.
McKeever of THE BOARD OF REGENTS
FOR OKLAHOMA STATE UNIVERSITY
and that he is empowered to grant this power, and
that said Company exists and is duly organized in
accordance with the laws of Oklahoma - United
States. .
All the foregoing facts are know to the Notary
due to his having examined the respective
documents to wich he, the Notary, attests.
Granted and signed, at Stillwater,
Oklahoma, Payne County, U.S.A.

On: Augw 2005 ;0
Notary Public. Cindy L. Malayer CC\

Commission No. 00018223
Commission Expiration 12/9/2008

Certificacién Notarial:
El infrascrito Notario Piblico certifica que la

firma que antecede y dice

es auténtica:
que el firmante es Sendr Stephen W. S. McKeever
de THE BOARD OF REGENTS FOR
OKLAHOMA STATE UNIVERSITY que
tiene facultad para otorgar este poder y que dicha
compafifa existe y estd debidamente organizada
de conformidad con las Leyes de Oklahoma —
Estados Unidos..
Todos los hechos anteriores le constan por haber
examinado los documentos respectivos y de todo
cllo da fe.
Dado y firmado en

Notario Piblico,

This Power of Attorney should be
authenticated with the filed Notarlal
certificate and legalized by Apostille or by the
Colombian Consulate.

Autenticarlo ante Notarlo con el lleno de la
Certificacién Notarial y refrendarlo por
Apostilia ¢ Consulado.

L L L T
y . .

I




Traduccién Oficial cédigo: DELGADO-PODOKL de un documento escrito en
inglés, sellada por el suscrito Traductor Oficial, agosto 17 de dos mil cinco, Bogota,

D.C., Republica de Colombia.

PODER DE REPRESENTACION

El suscrito Sr. STEPHEN W.S. McKEEVER, en calidad de Vicepresidente de
THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY, con
direccion en 203 Whitehurst, Oklahoma State University, Stillwater, Oklahoma
74078, United States, concede en este acto poder de representacion amplio y
suficiente a JAIME EDUARDO DELGADO VILLEGAS y/o CLEMENCIA
DELGADO VILLEGAS, abogados, mayores y residentes en Bogota (Colombia),
para que en nuestro nombre y representacion adelanten ante Ustedes toda clase de
diligencias y procedimientos especiales para el registro y renovacion de toda clase
de Marcas Registradas de Productos y Servicios, depdsitos de nombre e insignia
comercial, modelos y dibujos industriales, patentes de invencion, modelos de
utilidad, circuitos integrados, nombre de dominio, variedades vegetales, registros
agricolas, veterinarios y sanitarios, certificados de personeria juridica, renovacion,
modificacién, cesién, asignacién y expansiones, | y ser responsables como

apoderados generales por la supervision de todos los asuntos relacionados con la

propiedad industrial, quedando facultados para presentar y retirar oposiciones,
RN

. Pugaras F



interponer apelaciones, solicitar testimonios, recibir documentos, cancelar costos
legales, aprobar usufructos, aceptar transacciones sobre acuerdos de marcas
registradas con terceras personas o entidades juridicas, desistir, sustituir, y hacer
cuanto fuere necesario ante cualquier autoridad administrativa para los fines antes
mencionados. En caso de que dichos procedimientos deban pasar a conocimiento
judicial, los representantes legales quedan facultados para actuar como demandantes
o demandados antes las autoridades competentes, con poder amplio para transar,
sorneter a arbitraje, desistir, interponer apelaciones y cualquier otra facultad especial

necesaria.

Para tal efecto, solicito amablemente conferir a nuestros representantes personeria

suficiente, y éstos podrén ejercer las funciones en forma conjunta o independiente.

El presente poder de representacion revoca y cancela cualguier otro poder de
representacion anterior otorgado por la Compatila en el territorio de la Repiblica de

Colombia.

Atentamente,
(Firmado) Stephen w.S. McKeever, Vicepresidente

Agosto 2 de 2005

A. Puentas P
RPREYE DFICIAL - INGIES
) - 30/04/95 Minjusitio
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(Hoja anexa)

Por favor remitir a escritura pablica ante notario publico.

Certificado Notarial

El suscrito Notario Publico certifica que la firma precedente que dice Stephen w.S.
McKeever es auténtica; que el firmante es Stephen W.S. McKeever de THE
BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY; y que tiene
facultades ﬁara conferir este poder, y que dicha Compaiiia existe y estd debidamente
constituida segun las leyes de Oklahoma, Estados Unidos.

Todos los hechos anteriores son de conocimiento del Notario por cuanto ha
examinado los documentos respectivos de los cuales el Notario da fe.

Dado y firmado en Stillwater, Oklahoma, Condado de Payne, EUA, el 2 de agosto

de 2005.

(Firmado y sellado) Cindy L. Malayer, Notario Pablico, Nombramiento: 00018223,

vencimiento del nombramiento: 9 de diciembre de 2008

Este Poder de Representacion debe autenticarse con el certificado notarial

diligenciado y legalizarse mediante Apostille o ante el Consufado Colombiano.

(Hoja anexa)

A. Puertas |




"

OFICINA DEL SECRETARIO DE ESTADO, ESTADO DE OKLAHOMA
APOSTILLE (Convention de La Haye du 5 Octobre 1961) Apostille (Convencién
de La Haya del 5 de octubre de 1961).

1. Pais: Estados Unidos de América

R g 4 =
Este documento ptiblico E% Em Z‘-r
. , EEF- ool
2. Ha sido firmado por Cindy L.. Malayer g B~ S
S - o— n G
2B ;‘f’ng &
3. Actuando en calidad de Notario Piiblico, Estado de Oklahoma i #3% < (2t
SERRS o
4. Lleva el sello/estampilla de Cindy L. Malayer, Notario Pablico %:-E% —- 5k
N
Certificado \ﬂ:

5. En la ciudad de Oklahoma, Oklahoma, EUA
6. El 11 de agosto de 2005

7. Por el Técnico Administrativo

B
£ 10 VG YOS
THACY 7% 0¥

.,
[
-

301w Lt 9ny somr

alx

8. Bajo e} No. C00020414
9. Sello/estampilla del Estado de Oklahoma: (Sellado)
10, Firma: (Firmado) Kathy Smith, Técnico Administrativo

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucion 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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PCT p———— FOT rcﬂm\'ing Office use unl}' L S teieery.

Intemational Application No.

REQUEST

Intemnationat Filing Date

The undersigned requests that the present

iniernational application be processed .
according to the Patent Cooperation Treaty. Name of receiving Office and “PCT International Application™

Applicant’s or agent’s file reference
{if desired) (12 characrers macimum} 03-368

Box No. I TITLE OF INVENTION
PROTECTIVE ANTIGENS FOR THE CONTROL OF IXODES SPECIES INFESTATIONS

Box No.I[I  APFLICANT D This person is also inventor

Nome and address: (Family name followed by given rame; for o legal entity, full officiul designation. | Telephone No.
The address must include pestal code and name of counsry. The country of the address indicated in this
Bax is the applicant's State fthar is, country) of residence ifna State of residence is indicated befow.}

THE BOARD CF REGENTS
FOR OKLAHOMA STATE UNIVERSITY

Facsimile No.

Teleptinter No.

203 Whitehurst

Cklahoma State University

Stillwater, OK 74078 Applicant's registration No. with the Office
United States of America

State (that is, couniry) of nationality: State ythat is, country) of residence:

UsS us
This is applicant 1l desi d 1l designated S he United St h indicated i
for the purposen ot L] Statee T[] e Urind Staies of Ameres || of Amersen ol the Supprcmence Bux

Box No.TII  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name followed by given name; for a legal entity, full afficial designation, : -
The address must include postal code and name of country. The country of the address indicated in this This person is:

Bax isthe applicant’s State (that Is, country) af residence ifno State af residence is indicated below.) I:‘ applicant only
DE LA FUENTE, Jose de Jesus o
400 Squires Landing. Apt M-5 D applicart and inventor

m inventor osly (1 this choek-hax

Stillwater, OK 74074 is marked, do not fill in below.)

United States of America

Applicant’sregistration No. with the Office

State fthat is, country) of nationality: Sreate {that is, counry) of residence:
This person is applicant D all dexignated all designated States except the United Statex D the States indicated in
for the purposes of: States the United States of America of Awmerica only the Supplemental ox

Iz, Further appiicants and/or (further} inventors are indicated on a continuation sheet.

Box No. 1V AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf common
of the applicant(s) before the competent International Authorities as: D agent representative

Name and address: (Family name foliowed by given name; for a legal entity, full official designation. | Telephone No.
The address must includc postal code and name of couniry.) (91 8) 599-0621
WEEKS, R. Alan Facsimile No.
Fellers, Snider, Biankenship, Bailey & Tippens, P.C. (918) 583-9659
321 South Boston, Suite 800 Taluprintar No.
Tuisa, OK 74103-3318
United States of America Agent’sregistration No. with the Office
3€.050

D Address for correspondence: Mark this check-box where no agent or common representative is/has teen appoinied and the
space ahove is used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/101 (first sheet) (March 2001; reprint January 2003} See Notes 1o the request form



Sheet Ne.

Continuation of Box No. [Tl FURTHER APPLICANT(S) AND/OR (FURTHER)

INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the requesi.

Name and address: (Familv name followed in: given name; for o lecal enn, fiull official designation
The address must include pasial code and name of country, The couniny of the addrexs indicated in this
Hax i3 the applicant 's State tthet is, connnry) of residence if na State of residences is indicated below:.)

KOCAN, Katherine M.
3909 E. 92nd Street
Perkins, OK 74059
United States of America

This perser: is:
[j applicant onty
I:] applicant and inventor

X]

inventor only (1 ihis check-hox
is marked. dv not fili in below.)

Applicant's registration No. with the OfTice

State (rhar is. country) of nationality: State (that is, counny:

1 of residence:

all designated Siaies except

al) designated
the United States of America

D Swies

This person is applicant
for the purposes of:

the States indicated in
the Supplemental Hox

the U .itcd Siates
of Amenca only

Name and address: (Familv name followed by given name; for « legal entity, full afficial designation.
The address must incliude pasial ende and name of couniry. The counrry of the 1 indicared in this
Box is the applicant s Stose (tha is. country) of residence (fno State of revidence i indicated below. }
GARCIA-ALMAZAN, Consuelo

835 Connell

Stillwater, OK 74075

United States of America

This person is:
D applicant only

} | applicant and inventor

1]

inventor only (If this check-box
is marked, do not fill in below.)

Applicant’s registration No. with the Office

State {thor is, country) of nationality:

Siate (thar is. countryj of residence:

all designated

D States

all designated Stateg excent

This person is applicant
the Uniied States of America

for the purposes of:

(]

the States indicated in
the Supplemcental fox

the United States
of Amcrica only

Name and address; (Family nome followed by given name; for a legal entity, full official designatinn.
The addrexs must include postal code and name of country. conniry of the oddress indicated in this
Box is the applicant s State (that is, country) af residence if no Stave of residence is indicated helow.)

GARCIA-GARCIA, Jose Carlos
700 W. Scott Ave., Apt. 137
Stillwater, OK 74075

This person is:
EI applicant only

El applicant and inventor

(¥

inventor only (If this check-box
is markecd. do nor fill in below:)

United States of America

Applicant'sregistration No. with the Office

State (thai i3, country) of nationality: Statc (that is, country)

of residence:

nll designated

D States

all designated States except

This person is applicant
the United States of America

for the purposes of:

of America only

the States indicated in
the Supplemenal Box

the United States

Name and address: (Familyname followed by given name; for o legal entity, fill official designation.
The cxidress musi include postat code and nome or couniry. The couniry of the address indicoied in this
Box isthe anplicant 's State (that is, cauntry) of rexidence if na State oj retidence is indicated below.)

BLOUIN, Edmour F.

3809 E. 92nd Street

Perkins, OK 74059

This person is:
D epplicant only

D sapplicant and inventor
[zl inventor only ¢Jf this check-box

United States of America

is marked, do not fill in below.}
Agpplicant’srepistration No. with the Office

State {thar is, conntry) of nationality: State {that is, countryy

of residenec:

all designated States cxcept

sll devignated :
the United States of America

is person i licant
This person is applica all ds

for the purposes of:

[ [] L]

the United Siates the States indicated in
of America only

the Suppicmental Box

D Further applicants andvor (further) inventors are indicated on another coniinuation sheet.

Form PCT/RO/101 (continuation sheet) (March 2001: reprint January 2003)

See Nores o tive recuest forn:




' SheetNo. ...3...

RBox No. V' DESIGNATION OF STATES Mark the applicable check-botes below: at least one must be meked,

The following designations are hereby made under Rule 4.% a):

Regional Patent

B AP ARIPO Paient: GH Ghana. GM Gambia. KE Kenva. LS Lesotho. MW Malawi. MZ Mozambigue. 8D Sudan,
SL Sierra Leone, SZ Swaziland. TZ United Republic of Tanzanie. UG Uganda. ZM Zambia, ZW Zimbabv:z, and any other
State which is a Contracting State of the Harare Protocol and of the PCT (if other kird of protection or treauncnt desired,
specifi on donted Tine) aNA WY MOTL L e

X EA Eurasian Patent: AM Armcnia. AZ Azerbaijan. BY Belarus. KG Kyrgyzstan, KZ Kazakhstan. MD Republic of Moldova,
RU Russian Federation, TJ Tajikistan, TM Tuskmenistan, and any other State which is a Contracung Staie of the Eurasian
Patent Convention and of the PCT

X Eep European Patent: AT Austria, BE Belgium, BG Bulgaria. CH & LI Switzerland and Liechtenstein. CY Cyprus, CZ C2ech
Republic. DE Germany, DK Denmark, EE Estonia, ES Spain, FI Fintand, FR France, GB United Kingdom, GR CGireece,
IE Irelend, IT ltaly, LU Luxemhourg, MC Monaca, NL Netherlands, PT Portugzl, SE Sweden. SI Slovenia, SK Slovakia,
TR Turkey, and anv other State which is a Contructing State of the European Patent Convention and of the PCT

B OA OAPI Patent: BF Burkina Fase, BJ Benin, CF Central African Republic, CG Congo. C1 Céte d'veire, CM Cameroon,
GA Gsbon, GN Guines, GQ Equatorial Guinea, GW Guines-Bissau, ML Mali, MR Mauritania. NE Niger. SN Senepal,
TD Chad, TG Toga, and any other State which is a member State of OAPI and a Contracting State of the PCT (if other kind

of protection or treatment desired. specify andotted ling} . . .. ... ... . . i e
National Patent (if other kind of protection ar reatment desired, specify on dotted line):
X AE United Arab Emintes .. _........ ® GM Gambia X Nz New Zealand................
B AG Antigua and Barbuda WHRCromtia ......oovvviiin ¥ OM Oman
B AL Albanig. ...........oovvnnn.. B HUHungary ...oevevnnnninnnn (8 PH Dhilippines. .. ...............
AMAMIENa . ..o aineiannenns W ID Indonesia B rL Poland.....................
B AT Ausmia @nd utility modet ..., I fsrmel......cooveieeennnnnnn. ®PT Portugal ...
W AU Austmalia......oovvneennnn. . BN India...............oooennn. B RO Romania
R az Azcrbajjan ... ... ...l 1S Iceland B RU Russion Federation . ..........
B BA Bosnia and Herzegovina ... ...... BIP Japan... ... e
X BB Berbados B KEKenya......oooovvvnnninnnnns I SC Seychelles
K BGBugaria............cevvnnnnns K KGKypyzstan.................. X Sp Sudan
BBR Brazil .....ocovveievnrnnnnnn. K KP Democratic Penple’s Republic ® sr Sweden
BBYBelarus........oooeovivnnnn-s ofKorea .................. X sG Singapore
RBZBelize................ccoennnn O KR Republic of Korea . ............ B SK Slovakie .80 utility model,
X CA Canada B8 KZ Knzakhstem.................. B SL SiermLeone.................
X CH & LI Switzerland and Licchtenstein 3 LC Saint Lucie O T3 Tajikistan. ... ...............
WCNChina.......ovvoiiiiaanns @ LK Sri Lanka (& T™ Turkmenistan ... .............
W cO Colombia @ LR Liberia I TN Tunisia
B CR CostaRica.............cennne BALS Lesotho....ovooeeeernnennns TR Turkey....... .............
[ o | o ¥ LT Lithuania X TT Trinidad and Tobago ..........
B cz Czech Republic and.utility model . I8 LU Luxembourg e
@ DE Germany and utility model . ® LV Latia X TZ United Republic of Tanzania
I DK Denmark .2nd ulllity, modal__ B MAMoroceo . ..ovvveeeennnnn. K UA Ukraine ...................
& DM Dominica X mp Republic of Moldova .. ... .. .. UGUganda ....................
Y A T s S 3 US United States of America ... ...
WECEcundor ..............cnnn, X mc MBOAEASCAT . . ..., .. oivniinns e ieaieeaaeeeaiaeaaaan
B EE Ewionis 2nd utifty model I MK The former Yugoslav Republic of B UZ Uzbekistan. .. ..............
B ES Spain ................... L Macedonia ... ...l & vC Saint Vincent and the Grenadines
B Fl Finland and utility model X MmN Mongolis B VN VietNam ..................
B GB United Kingdom X MwMatawi .. ... B YU Yugoslavia .................
M GD Grenada W MXMexieo .. oeeenieeennn. W ZA South Africa................
B GE Georgia .. ..o oiiviiinannnn, B MZ Mozambique.................. &0 zM Zambia
WGHGh . .......o oo B No Norway B zw Zimbabwe ... ..............
Check-boxes below reserved for designating States which have become party to the PCT after issuance of this sheet:
I . NI Nicaragua (3 March 2003) ... O .sY. Syrian Arak Republic.(26.un 03). [J....... ...l
0 . PG Papva.New Guinea (14 Jun03) OO ................................ I

Precautlonary Deslgnation Statement: In sddition to the designations made above, the applicant also makes under Rulc 4.9(b) all
other designations which would be permitted under the PCT except any designation(s) indjcated in the Supplemental Box as heing
excluded from the scope of this staternent. The applicant declzres that those additional designations are subject to confirmation and that
any designation which is not confirmed before the expiration of ! 5 manths from the priority datc is to be regarded as withdrawn by the

applicant at the expiration of that time limit. (Confirmation fincluding fecs) must reach the receiving Office within the [ S-month time limit.)

Form PCT/RO/101 (second sheet) {January 2003) See Noies 1o the reguest form

4



* SheetNo. .. 4. ..
Box No. VI PRIORITY CLATM
The priority of the following carlier application(s) is hereby claimed:
Filing date ; INumhc; ] Where earlier application is:
of earlier application of carlicr application - — -
(darvimanth/vear) “:.':ﬁ::?‘l, ;E’:{g:i’f:r regioral applicetion:* | international application:
of WTO regional Office receiving Office
item (1) ]
29 April 2002 60/376,251 Us
(29.04.02)
itemn (2)
item (3)
itemn (4)
item (5)

[J Further pricrity claims are indicated in the Supplemental Box.

The receiving Office is requested to prepare and transmit to the International Buicau a certified copy of the eariier application(s} oniy
if the earlicer application was filed with the Office which for the purposes of this international application is the receiving Office} identified
above as:

sliitems [ em() [J wem@ [J iem@ [ iem@  [J wems gg;:;:i:rﬁce:::nt Bax

* Where the carlier application is an ARIPO application, indicate at least ane country party to the Paris Convention for the Protection af
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Ride 4.10(b)(ii)): . . ..

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (1SA} (if twn or more International Searching Authorities are conipetent 1o carm: out the
international search, indicate the Authoriry chasen: the rwo-lenter code may be tised):

Request to use results of earlier search; reference Lo that search (if an eorlicr search has been carried ont > or reguested from the
International Searching Authority):
Date (dawmorth/vear) Number Country for regional Qffice)

Box No. VIII DECLARATIONS

The following declarations arc contained in oxes Nos. VI (i) to (v) (mark the applicable Number of
check-boxes below and indicate in the nght column the number of each type of declaration): declarations
D Box No. VIII (i} Declaration as o the identity of the inventor -

] Box No. VIH (ii) Dectaration as 10 the applicant’s entitlement, as at the internationul filing 1

date, 10 apply for and be granted a patent

[C] Box No. Vil (iii) Dcclaration as to the applicant’s entitlement. as at the international filing
date, to claim the priority of the cariier application

D Box No, VIII (iv) Declaration of inventorship tonly for the purposes of the desiynetion of the
United Statex of America)
D Box Na. VIII (v} Declaration as to non-prgjudicial disclosures or exceptions to lack of novelty

Form PCT/RQ/101 (third sheet) (July 2002: reprint January 203} Sec Notes 1o the reguest jorm
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SheetNo. .2 ...

Box No. VIII (iij DECLARATION: ENTITLEMENT TO APTLY FOR AND BE GRANTELDL A PATENT

The declaration must conform to the standardized wording providedfor in Section 212: see Notes ra Buxes Nos. VI, Vifl (i) totv) tin reneral:
and the specific Notes 1o Box No.VIIT (iis. If this Box ic not used, this sheet should not be includedd in the request,

Declaration as to the applicant’s entitlement. as al thz imemational filing Jate. 10 apply for and be granted a patent (Ruies 4.17(ii)
and 51&is.1(a)ii)). in a case where the declaration under Rule 4.17(iv) is not appropriste:

in relation to this international application,

THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY is entitled to apply
for and be granted a patent by virtue of the following:

an assignment from

Jose de Jesus DE LA FUENTE (CB/US) of 400 Squires Landing, Apt. M-5, Slillwater, OK
74074 United States of Amierica;

Katherine M. KOCAN (US/US) of 3909 E. 92nd Street, Perkins, OK 74059 United States
of America;

Consuelo GARCIA-ALMAZAN (MX/US) of B35 Connell, Stillwater, OK 74075 United
States of America;

Jose Carlos GARCIA-GARCIA (CB/US) 700 W. Scott Ave., Apt. 137, Stillwater, OK
74075 United States of America; and

Edmour F. BLOUIN (US/US) of 3909 E. 92nd Street, Perkins, OK 74059 United States of
America;

to THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY, dated 29 May
2002 (29.05.02).

This declaration is made for the purpeses of ali designations.

E] This declaration is continued on the following sheet, “Continuation of Box No. VIII (i)™

Form PCT/RC/101 (declaration sheet {ii)) (March 2001; reprint January 2003} See Notes 1o the reanest form




Sheer Ne.

Rox No. IX CHECK LIST; LANGUAGE OF FILING

should accompany the sbetract:

This international application contains: This international application is accompanies! hy the following Mumber
{a) in paper form. the following number of item(s) ¢mark the applicable check-bevees below and indieente of items
sheets | right coltenn the mumber of each itemi:
request {including . & fe= caleulation sheet : 1
declaration sheets} 2. [0 original separate powe: of atipmey
g:;ﬁrc'ﬂ'c"ﬂs(ﬁ:;:":ﬁgﬂ, 2. [ original general power of attorney
tables related thereto) : 28 4 K copy of general power of attin:ney: reference number,
claims ] LR : i
abstract 5. O siacement explaining lack of signature
drawings : 4 6. rior(ir%( documentys) identified in Rox No. V] as
—— L4 1 611 )
Sub-total Fu-mher of sheets : 48 7.0 translation of international application inte
sequence listings : 29 Aanguage). . ... .. .o e
tables related thereto : 8. [0 separate indications concerning deposited microorganism
(for both, actual number of or other biological matetini
mﬂ{ﬂ‘:&"am{s'ﬁ 9. B scquence listings in computer readabie form
comyAner zable form; {indicate type and number of carriers)
see (c) helow) (i) & copy submitted for the purposes of international search under
Total her af s ‘ 77 Rule 13er only (and not as part of the international application) ; 1
otal number of sheets - Gy O (far:l{r_whﬂl'e ch;lck-_bml: (db)(ﬁ or gd_ﬁl is rr;arkﬁf in ll‘qﬁ colurm]
L additional copies including, where dpplicabie, the copy far the
w0 ?;elg lilgncgtl;'l?:)t(?)r] rendable form purposes of international search under Rule 13rer :
(i) O sequence listings iy 5 together with relevant staterent as to the identity of the capy or
(i) [ tables related thereto copics with the sequence listings mentioned in left column
. 10. [ tebles in computer readabte form related 1o sequence listings
0 (.é::‘::tli'c::%lll)‘ (‘:{:irn;“d'ble form {indicate type and number of carriers) T #
(i) TJ sequence listings () [ copy submitted for the purpnses of international search under
; Section 802 h-guat Iy
(i) [ tabies related thereto 5 ;;I:::t ion)' ~guoter) only (and nol as part of the intcmational :
Type and number of carriers (diskette, (i) {3 (only where check-box (b)(if) or (c)(ii) is marked in lefi cofumm)
CD-ROM, CD-R o other) on which are additional copies including. where applicable. the cony for the
contained the purposes of international search under Section R02(h-qwarer)
[0 sequencelistings: ................ iy O together with relevant statement as to the identity of the capv or
3 tables refated thereto: ... ......... copies with the tables mentioned in left colurnn :
{additional COFII'GT to be indicated under 11, m other (specrjja): .F.Illng P.DStQafId ........................... 1
iterms 9(1i) and/or 10(ii), in right colummi
Figure of the drawings which Language of filing of the

international application:

ENGLISH

Box No. X

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next i each signatre, indicnte the name of the person signing and the capacity: in which the persem signs (if such capacity is not olvions fnm reading the request.

A LU

R. Alan WEEKS™
USPTO Reg. No. 36,050

1. Date of actual receipt of the purported
international application:

For recciving Office use only

2. Drawings:

D received:
-

the purported intcrnationz] application:

3. Correcied datc of actual receipt duc to later but
timely received papers or drawings completing

4, Date of timely receipt of the required
corrections under PCT Amicle 11(2):

i ] not received:

5. International Searching Authority
(if rwo or more are competent):

ISA/

Transmitiui of search copy delayed
until search fee is paid

G.EI

Date of receipt of the record copy
by the Intemnational Burcau:

For International Bureau use only

Form PCT/RO/101 (last gheel) (January 2003}

Sec Newes 1o tie reentest jorm



This sheet is not part of und does no1 count as a sheet of the internaional application.

PCT e ——t—mem  For recciving Office use only  =————

FEE CALCULATION SHEET
Intemational Apphication No,

Annex to the Request

Applicant’s or agent’s
filc reference 03-368 Date stamp of the receiving Office

Applicant
THE BOARD OF REGENTS FOR CKLAHOMA STATE UNIVERSITY

CALCULATION OF PRESCRIBED FEES

Intemationai search to be carmied out by

(% two o more Iruernational Searching Authorities are competent to carry out the imernational
search, indicate the name of the Authority which is chosen 1o carry out the international search.)

3. INTERNATIONAL FEE
Basic Fee

Where items (b} and/or (¢) of Box No. IX apply. enter Sub-total number of sheets } 77
Where items {(b) and (c) of Box No. IX do not apply, enter Total number of sheets

first30sheets . . . . . . . . . . . ... ... ' 476 [m
47 x 12 | 564 [bz]

number of shects fec per sheet
in excess of 30

additiona! component (only if sequence listings and/or tables related
thereto are filed in computer readable form under Section 801(a)(i),
or both in that form on paper, under Section B01(a)ii)):

400 x =| fo3)

fee per sheet
Add amounts entered at b1, b2and b3 and enter total atB . . . . i 1M0_E]

Designation Fees
The internationa} application contains _ 118 designations.

1. TRANSMITTALFEE . . . . . . o o v i e . | 240 [T]
2. SEARCHFEE . . » o o o oo e e e, | 936 [s]

5 x 104 = 520 1]
number of designation fees amount of designation fec
payable fmazximum 3)
Add amounts entered at Band Dand entertotalat} . . . . . . . . . . ] 1560 IT]

{Applicanis from certain Stater are entitled 10 o reduction of 75% of the
international fee. Where theapplicant is (or all applicanty are) sa entitled, the total
to be ent at I ir 25% of the sum of the amnunts entered at B und D)

| 15 [7]

4. FEE FOR PRIORITY DOCUMENT (if applicable) . . . . . . . . ..

S. TOTALFEESPAYABLE . . . . . . . . ... . . ... ... 2751
Add amounts entered 8t T. S, ] and P.and enter total in the TOTAL box TOTAL
D The designation fees are not paid at this time.
—
MODE OF PAYMENT a
O 5‘;&"3’:&%’;;‘: ‘cslz::r o) ow) [C] posial money order ] cash [ coupons
m cheque D bank draft 7 revenue stamps D other {specifi).

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

Receiving Office: RO/ Us

(This mode of pavment may not be available at all receiving Offices)

Deposit Account No.: ___06-0540

[C] Authorization to charge the total fees indicated sbove.

pate; 29 April 2003

{This check-box may be marked only if the conditions for deposi accounts

|}

or credit any overpavment in the total fees indicated above
[] Authorization te charge the fee for priority document. Signarure:

of the receiving Office so permit) Authorization to charge any deficiency Name: R. AWEEKS{:

/

Form PCT/RO/ID] {Annex) (lanuary 2003)

See Notes to the jee caicuianion Sheer
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PCT
GENERAL POWER OF ATTORNEY
(for several international 2ppiications flied under the Pztent Cocperation Trearny)
(PCT Ruiz 90.5)

The undersigned person(si:
(Familv name followed by given narme; for a legal sntity, full official dasignation, The address mus: inziude

posial cods and name of couaTy)

THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY
203 Whitzhurst
Oklahoma State University
Stiliwater, OK 74078
United States of America

hereby appoints (appoint) the following parson(s) as: agent(s)
0 commoen reprasentative

Name(s) and address
(Family name followsd by given name; for a legal entity, full official designation. The address must includs

postal code and name of country)

WEEKS, R. ALAN, Reg. No. 36,050 and/or
BROWN, DENNIS D., Reg. No. 33,559 and/or
HOLMES, FRED H., Reg. No, 43,677 and/or
WATT, TERRY L., Reg. No. 42214 erd/ur
ZINGERMAN, SCOTTR., Reg. No. 35,420

Fellers, Snider, Blankenship, Bailey & Tippens, P.C.
321 South Boston Ave., Suize 800
Tulsa, OK 74104-3318
United States of America

to represent the undersigned before E all the competer: Intemational Autheriiies
i the Internadonal Searching Authority onty
T the International Preliminarv Examining

Authority only

in connection with any and 21! international applications filed by the undersigned with the
following Office, Box PCT. RO/US, as receiving office and to make or receive payments on
behalf of the undersigned.

‘
Sigratures of the applicant(s) (wherz tbere are several psrsons, sech of them must sige; next to each
signanure, indicate the pams of the parson signing and the capacity in
which th= person signs, if such capacity is not covious Sero rezding this
powery:

Q. CattsD
THOMAS C. COLLINS, Vice President of Research
THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY

Dats: 14 Ma, 20058
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PROTECTIVE ANTIGENS FOR TIHE CONTROL
OF IXODES SPECIES INFESTATIONS
BACKGROUND OF THE INVENTION
Technical Field:

The present invention relates fo the identification of protective antigens
against infestations with Jxodes spp. ticks, gene sequences and encodcd proteins for
such antigens. related vaccines and methods useful to incuce an immune response,
which are protective to interfere with infestations by Ixodes spp. ticks.

Background:

Ticks parasitize wi.ld, domesticated animals and humans and transmit
pathogens including fungi, bacteria, viruses and pretozoon. Currently. ticks arc
considered to be second in the world to mosquitoes as vectors of human diseases. but
they are considered to be the most important vector of pathugens in Nurth America
(Parola and Raoult, 2001). Ixodes spp. are distributed worldwide and act as vectors of
human discases caused by Borrelia burgdorferi (Lyine disease), Anaplasma
phagocytophila (human granulocytic ehrlichiosis), Coxiellu burnetti (Q fever).
Francisella tularensis (wlaremia), B. afzelii, B. lusitaniae, B. valaisiana and B.
garinii, Rickettsia helvetica, R. japonica and R. australis, Babesia divergens aud tick-
borne encephalitis (TBE) and Omsk Hemorrhagic fever viruses (Estrada-Pefa and
Jongejan, 1999; Parola and Raoult. 2001). Throughout eastern and southeastern
United States and Canada, 1. scapularis (the black legged tick) is ;he main vector of B.
burgdorferi sensu stricto and 4. phagocytophila (Estrada-Peiia and Jongejan, 1999,

Parola and Raoult, 2001).



Control of tick infestations is difficult and often in:practical for multi-host
ticks such as Ixodes spp. Presently. tick conirol is effected by integrated pest
management in which Jifferent control methods arc adapted to one area or against one
tick species with duc consideratiun to their environmental effccts. Recently,
development of vaccines against one-host Boophilus spp. has provided new
possibilities for the identification of protective antigens for immunization against tick
infestations (Willadsen, 1997: Willadsen and Jongcju::,. 1999; de la Fuente et al.,
1999; 2000; de Vos et al,, 2001). The recombinant 8. micropius BM86 gut antigen
included in commercial vaccine formulations TickGARD (Hocchst Animal Health.
Australia) and Gavac (Heber Bistec S. A., Havana, Cuba) also confers partial
protection against phylogenetically related Hvalonmma and Rhipicephalus tick genera
(de la Fuente et al., 2000; de Vos et al., 2001). Hovrever, iimunization with BM86
failed to protect against the more phylogenetically distant Amblyomma spp. (de Vos et
al.,, 2001). These results suggest that using Bm86 or a closely iclated gene for the
production of vaccines against Ixodes spp. or other tick genera phylogenctically
distant from Boophilus spp. (Black and Piesinan, 1994) could bc impractical.
Therefore, the screening for novel protective antigens is necessary to identify vaccine
candidates against infestations with these tick species of medical and veterinary
importiance, Control of ticks by vaccination would avoid environnental contamination
and selection of drug resistant ticks that result from repeated acaricide applicaticn (de
la Fuente et al., 1998; Garcia-Garcia et al., 1999). Anti-tick vaccines also allow for
inclusion of multiple antigens in order to target a broad range o{"tick species and for
incorporation of pathogen-blocking antigens.

Vaccination with DNA and cDNA molecules hias been used to inducc a

protective immune response against . microplus and several pathogens in laboratory



animaijs and livestock (Dec Rose et al.. 1599; Drew et al., 199y, van Drunc: Littel-van
den Hurk et al.. 2001; Kofta and Wedrychowicz, 200]). A niew technique, exprossion
library immunization (ELI) in combination with sequence analysis provides an
alternative approach for identification of potential vacciie antigens based on rapid
screening of the expressed genes without prior knowledge of the antigens encodzd by
cDNA ciones. ELI was first reported for Mycopiasma pulmonis (Barry et al., 1995)
and since then has been used for unicellular and multicellular pathogens and viruses
(Manoutcharian et al., 1998; Alberti et al.,, 1998; Brajto: et al., 1993; Melby ¢! al.,
2000; Smooker et al., 2000; Moore et al., 2002; Singh et al., 2002). However, the
identification of individual prot=ctive clones has not been reported and it is predicted
that identification of protective antigens will be :iore difficult as the complexity of
the genome increases.

Although several reports in the literature have dcmonsirated by ELI that
libraries can offer a degree of protection (Barry et al., 1995; Manoutcharian et al.,
1998; Alberti et al., 1998: Brayton ct al., 1998; Melby et al., 2000; Smouker et al.,
2000; Moore et al., 2002; Singh et al., 2002), nonz have applied ELT to arthropods and
particularly to ticks. Several vaccines have been cjeveloped to protect humans against
Ixodes-transmitted pathogens including TBE virus and B. burgdorferi. However, it is
not clear whether these vaccines will protect against all pathogen strains and
genotypes. The inclusion of tick im:inunogens in pathogen-specific vaccines could
cnhance their protective effect and increase efficacy (Nuttall, 1999). This
transmission-blocking approach is supported by evidence that host resistance to ticks
provides some protection against tick-borne transmission of viruses and B.

burgdorferi (Wikel et al.. 1997). Furthermore, vaccination against B. microplus has
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been demonstrated to contribute to the control of tick-borne diseases (de la Fuente et

al., 1998; 1999).

SUMMARY OF THE INVENTION
The present invention is based upon our identification by ELI and sequcnce analysis
of protective cDNA clones against experimental infestations with 1. scapuleris. This
is the first example of the application of ELI to arthiropods and particularly to ticks.
The protective antigens are homologous to endopeptidases, nucleotidases, chorion
proteins, vitellogenin receptors, peptidoglycan recognition proteins, glutamine-alanine
rich proteins, ribosomal proteins, f8-adaptin, Beta-amyloid precursor protcin, Block of
proliferation (Bop1), lectins, chloride channels, RNA polymerases, ATases and heat-
shock proteins. These antigens inluce an immune response in vaccinated hosts that
either interferes with tick development or results in a pro-feeding activity, which
could be due to the expression of :DNAs encoding for tick ismunosuppressants,
anticoagulants and other proteins with low antigenicity and a pro-feeding activity or
they could encode for proteins homologous to host proteins with auti-tict: activity,
which neutralization results in a tick pro-feeding activity. These protective antigens,
although identified for /. scapularis, may be cross protective between Ixodes spccies
considering the high degree of conservation of gene sequences and protein function
between species of the same genus. A 5'-nucleotidase was identified and
characterized in B. micropius by Liyou et al. (1999; 2000) but they did not assav its
protection capacity. Although surprising at first glance, the p;otection capacity of
ribosomal and heat shock protein preparations has been previously docinented in
other organisms (Elad and Segal, 1995; Silva. 1999; Melby et al.. 2000, Cassataro et

al., 2002) but never in ticks. The effect of ¢cDNA wvaccination on I seapuleris
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experimental infestations of mice was evidenced Lty the reduction of the suin™er of
engorged larvae, the rctardation o! larval developnicnt, the inhibition of molting to
nymphal stages and the appearance of visibly damaged larvae with red coloration.
These effects were also recorded in vaccination experiments with recombinant BM86
and BM95 against infestations with B. microplus, including the red coloration in some
ticks, attributed to blood leakage to the tick haemolymph (Garcia-Garcia et al., 2000).

Thus, in one embodiment of the present invention there is provided cDNA
sequences, protein encoding fragments thereof, and derived protein sequences for
protective I scapularis antigens com:prising antigens homulogous to endopeptidases,
nucleotidases, chorion proteins, vitellogenin receptors, peptidoglycan recognition
proteins, glutamine-alanine rich proteins, ribosoinal proteins, B-adaptin, Beta-amyloid
precursor protein, Block of proliferation (Bopl), lectins, chloride channels, RNA
polymerases, ATPases and heat-shock proteins.

In another embudiment of the present invention there is provided a vaccine
composition comprising the I scapularis protective recombinani proteins and/for
modified cDNAs separately or which may optionally be combined with adjuvant to
enhance the protection efficacy of vaccine preparations against Ixodes spp., wherein
the vaccine composition further comprises a phammaceutically acceptable carrier or
diluent. The vaccine composition also may optionally be combined with tick-borne
pathogen components to provide a means to contro} tick-borae infections, wherein the
vaccine composition further comprises a pharmaceutically ascepiablc carricr or
diluent and adjuvant.

In another embodiment of the present invention there is provided 2 method

for inducing an immune response in a mainmal to provide immune protection. which

reduces or affects infestalions by Jvedes spp. ticks and/or transinission of tick-borne
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pathogens, the method comprising administering to at-risk uman population and
mammalian reservoir an effective a:iount of a vaceine comgposition comprising the £
scapularis protective rccombinant proteins and/or modified cDNAs alone or ip
combination with an adjuvant or tick-borne pathogen coinponents to provide a iicans
to control tick infestations and to reduce transmission to humans of tick-home
infections, wherein tlic vaccine composition further comprises a pharmaccutically
acceptable carrier or diluent.

A better understanding of the present invention and its objects and advantages
will become apparent to those skilled in this art from the following dctailed
description, wherein there is described only the preferred cmbodinient of the
invention, simply by way of illustration of the best mode contemplated for carrving
aut the invention. As will be realized, the invention is capable of modifications in
various obvious respects, all without departing from the scope and spirit of the
invention. Accordingly. the description should be regarded as illustrative in nature

and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a summary of the cDNA ELI approach uscd to identify protective
antigens against I. scapularis infestatizas.
FIG. 2A is a graph depicting the results of a primary screen of cDNA pools
(A-H 1-4, A5) by ELIL V, control mice injected with 1 pg vector DNA alone.
*a<0.01, **a<0.05 (Tukey's posr-hoc test for pair comparisn:;s after ANOVA).
Number in boxes rep'fesent values for inhibition of tick infestation: with respest to the

control group.



FIG. 2B is a graph depicting the resulls of a primary screen of cDNA pools
(A6-A10, B-H 5-8) by ELL V. control .nice injected with 1 pg veetor DNA alone.
*a<0.01, **a<0.05 (Tukey's post-hoc test for pair cumparisons afier ANOVA).
Number in boxes represent values for inhibition of tick infestation with respect to the
control group.

FIG. 3 is a graph depicting the results of a tertiary screen by ELI of cDNA
sub-pools formed according to the predicted {unction of encoded proteins. Only
groups with 1215% are shown (white Lars). The number of engorged larvac per mouse

is expressed as meantSD (black bars). Control mice were injccted with mitochondrial

(MT) cDNAs. *P<0.05 (Student’s t-iest).

DETAILED DESCRIPTION OF THE INVENTION

Before explaining the present invention in detail, it is important to understand
that the invention is not limited in its application to the dctails of the construction
illustrated and the steps described hercin. The inventiun is capable of other
embodiments and of being practiced or carried out in a variety of ways. It is to be
understood that the phraseology and terminology employed herein is for the purpose
of description and not of limitation.

The presen: invention derives from the sequences set forth on the Sequence
Listing attached hereto and incorporated hercin. In particular, there is provided 25
separate and distinct sequences comprising 14 cloned cDNA molecules and 11
deduced amino acid sequences of encoded polvpeptides, said sequences having been

isolated and identified as possessing the asserted utility in accordance with the

following described experimental methodology.



Exampie 1: Construction of an 1. scapularis ¢DNA
library and screening for protective antigens by ZL1

Tick cells

Monolayers of IDES (ATCC CRL 1973) cells, originally derived from
embryonic L scapularis, were maintained at 31°C in L-I15B inedium supplemented
with 5% foetal bovine serum, tryptose phosphate broth and bovine lipoprotein
concentrate after Munderloh et al. (1994). Cells were subcultured at 1:5 — 1:10 when
monolayers reached a density of approximately 107 cells/T-25 flask. Mediurm was
replaced weekly.

Library construction

A cDNA expression library was constructed in the vector pEXP1 containing
the strong cytomegalovirus CMV promoter (Clontech), Because we planned to
target the early larval stages of I. scapularis, we chose to construct our library from
cultured embryonic J. scapularis IDEB cells-derived poly{(A)+ RNA. The cDNA
library contained 4.4 x 10° independent clones and a titer of approximately 10'
cfu/ml with more than 93% of the clones with cDNA inserts. Tiie average cDNA size
was 1.7 kb (0.5-4.0 kb).

Primary screen

The overall schema for identification of protective antigens through ELI
sequential fractionation and scquence analysis is shown in Fig. 1.

Ninety-six LBA (master) plates containing an average of 41 (30-61) cDNA
clones per plate were prepared. Replicas were made and clones ffom each plate were
pooled, inoculated in Luria-Bertani with 50 pg/ml ampicillin, grown for 2 hr in a 96
wells plate and plasmid DNA purificd from each pool (Wizard SV 96 plasmid DNA

purificetion system, Promega, Madison. WI, USA). BALB/c female mice. 5-6 weeks

of ape at the time of first vaccination, were used. Mice were cared for in accurdance



with standards set in the Guide for Care and Use of Laboratory Animals. Mice were
injected with a I ml utherculin syringe and a 27 gauge i:eedle at days 0 and 14. Three
mice per group were each immunized IM in the thigh with 1 pg DNA/dose in 50 p)
PBS. Two groups of 3 mice each were included as controls. Onc group was injected
with 1 pg vector DNA alone and the second witl: saline only. Two weeks after the last
immunization, mice were infested with 100 I scapularis larvae per mouse. Ticks
were artificially reared at the QOklahoma State University tick rearing fa'cility by
feeding larvae on mice, nymphs on rabbits and aduits on sheep and using for
infestation in our experiments the larvae obtained fron: the eggs oviposiled by a single
female. Twelve hours afier tick infestation, larvae that did not attach were counted to
calculate the number of attached larvae per mouse and mice were {ransferred to new
cages. Replete larvae dropping from each mouse were collected daily and counted
during 7 days. The inhibition of tick infestation (1) for each test group was calculated
with respect to vector-immunized controls as [ 1-(<RL>n/<RL>¢c x <RL>ic/<RL>in)]
x 100, where <R1L>n is the average number of replete larvae recovered per mouse for
each test group, <RL>c is the average number of replete larvae recovered per mouse
for control group, <RL>ic is the average number of larvae attached per mouse for
control group, and <RL>in is the average number of larvae attachcd per mouse for
each test group.

Pools of 41 (30-61) I scapularis cDNA clones were screened by ELIL Only 33
c¢DNA pools and controis were analyzed per experiment. The average tick infestation
level was 50+13 and 56+15 and 56+15 and 54%18 larvae/mouse for cDNA
immunized and contro! mice. respectively (P>0.05) (Table 1). The average number of
engorged larvae recovered per mouse was 943 and 1324 in the cDNA-immunized

mice and 1614 and 1743 in the control vector-immunized group (P<0.05) (Table 1).
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No reduction was observed in the number of larvae collected from mice that received
the vector DNA compared to salinc-immunized controls. The maximum number of
engorged larvae was collected 3 10 4 days after infestation. However. in mice
immunized with cDNA pools B5, A8 and A10 (Fig. 2) a retardation of larval
development in 1 to 2 days was recorded. The average inhibition of tick infestatior. (1)
was 491+28% and 30+22% (Table 1). After two experiinents covering the analysis of
66 pools (2705 clones), 9 protective pools (351 clones) were selected prdducing an
inhibition of tick infestation 1>60% (Fig. 2A and 2B and Table 1). When we started
these experiments, we planed to screen over 4000 ¢cDNA cloues considering the
complexity of the tick genome. However, to our surprise 9 protective cDNA pools
were identified after screening 66 pools containing 2705 ¢cDNA clenes. This result
probably reflects the possibility of interfering with tick infestations at many different
levels that involve a Pleiades of gene products. Results from vaccination experiments
against ticks employing recombinant antigens support this view (reviewed by
Mulenga et al., 2000). Because of the complexity of the screening procedure in mice
vaccinated and challenged with tick larvae, it was difTicult to work witli more than 9
protective cDNA pools. Therefore we did not continue scicening new ¢c[DNA pools
and focused our attention on the 9 pools selected after the primary screen.
Secondary screen

The secondary screen was done to verify the protective capacity of the cDNA
pools selected after the primary screen (Fig. 2A and 2B). After the primary screen of
66 cDNA pools (2705 clones), 9 pools with 1>60% were selected for the secondary
screen (re-screening) employing 5 mice per group as described above. Engorgzd
larvae were kept for molting in a 95% humidity atmosphere. Molting of engorged

larvae was evaluated by visual examination of tick nymphs under a stereomicroscope
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34 days after last larval coliection. The inhibition of molting (M) for each test group
was calculated with respect to vector-immwunized controls as [1-(MLn/MLe x
RLc/RLn)] x 100, where MLn is the number of nymphs for each test group, MLc is
the number of nymphs for the control group, RL¢ is tiic number of larvae recovered
for the control group, and RLi is the number of larvae recovered for each test group.
Control mice were inununized with the negative (I=0%) F2 cDNA pcol or saline only.
A group was included immunized SC with two doses of 100 pg of total IDES tick cell
proteins per dose in Freund’s incomplete adjuvant.

All 9 protective cDNA pools gave positive results in the secondary screen
(data not shown). The tick infestation levels were higher in this experiment (average
8546 and 8413 larvac/mouse for cDNA-immunized and control mice, rospectively;
P>0.05). Nevertheless, the average number of engorged larvae recovered per mouse
was 3917 and 2616 for control and cDNA-immunized mice, respectively (P<0.05).
The group immunized with total IDES tick cell proteins was protected with 1=33%.
Again, no reduction was observed in the number of larvae coilected from mice that
received the control cDNA (F2 negative pool afier the primary screen; Fig. 2A)
compared to saline-immunized controls.

In the secondary screen, molting of engorged larvae was evaiuated after 34
days. Molting was affected in all but one test cDNA-immunized group. Inhibition of
molting in test cDNA-immunized mice compared to the control cDNA-immunized
group varied from 0% to 12% (6+4%). The inhibition of molting was higher than 50%
only in the larvae collected from mice immunized with cDNA poois BS and AlQ,
which showed a retardation of larval development in 1 to 2 days as i the primary
screen. No differences were observed between control ¢cDNA and saline-immunized

mice. Among the larvac that did not molt to nymph, some were visibly damaged and
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presented a strong red coloration. The percent of red larvae in cDNA-immunized mice
varied between 3% to 18 % (745%) while in the saline and control cDNA-imnunized
groups red larvac represented the 6% and 4%, respectively.

Tertiary screen

For the tertiary screen, 64 clones were grouped in 16 sub-pouls each
containing 1 to 17 plasmids acvording to the predicted function of encoded proteins
(e.g., all the plasmids that encoded histone proteins were grouped togethicr) and used
with 4 sub-pools containing 182 clones of unknown function or with sequerces
without homology to sequence datakases to immunize 4 mice per group. Mice were
immunized with 0.3 pg/plasmid/dose in 50 ul PBS and evaluated as described above.
Control mice were immunized with a poo! of 20 plasmids containing mitochondrial
cDNAs.

Tick infestation levels were similar in ali test groups (7242 larvae/mouse) a.d
in control mice (6912 larvac/mouse) (P>0.05). The number of engorged larvae
recovered per mouse was also similar between test (16+7) and control (14+6) mice
(P>0.05). However, the groups immunized with cDNA sub-pools containing clones
with putative endopeptidase, nucleoti:ase, ribosomal proteins, heat shock proteins.
glutamine-alanine-rich proteins and 3 of the sub-pools with unknown function or with
sequences without homology to sequence databases had 1215% (Fig. 3). Furthcrmore,
among them. the groups immunized with sub-pools containing clones with a putative
endopeptidase, nucleotidase and two of the cDNA sub-pools with unknown function
or with sequences without homology to sequence databases resulted in lower
infestation levels compared to control mice (P<0.05) and [240% (Fig. 3). Clones

homologous to chorion proteins, vitellogenin receptors, and peptidoglycan recognition
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proteins were selected for they potential protection capacity in other stages of tick
development.
Statistical analvsis

The number of larvae attached per mouse and the nunsher of engorged larvae
recovered per mouse 7 days after infestation were compared by Analysis of Vartance
(ANOVA) followed by a series of Tukey's post-hoc tests for pair comparisons
between cDNA-immunized and centrol vector DNA-immunized inice {pimary
screen), and by Student’s t-test between mice immunized with positive cDNA pools
and the control negative F2 ¢cDNA pool (secondary screen) or between test cDNA
sub-pools-immunized and control mice immunized with mitochendrial ¢cDNAs
(tertiary screen).

Example 2: Sequence analysis of protective clones

All the 351 cDNA clones in the 9 pools that resulted positive in the secondary
screen were sequenced. DNA from individual clones in these pools was purified
(Wizard SV 96 plasmid DNA purification system, Proinega) from the master plate
and partially sequenced. In most cases a sequence larger than 700 nucleotides was
obtained. Nucleotide sequences were analyzed using the program AlignX (Vector
NTI Suite V 5.5, InforMax, North Rethesda, MD, USA). BLAST {Altschul et al.
1990) was used to search the NCBI databases to identify previously cloned sequences
that may have homology to those that we sequenced. Sequence analysis allowed
grouping the clones according to sequence :dentity to DNA databases and przdicted
protein function. The protective clones selected after the tertiary screen were fully
sequenced.

Comparison to sequence databases permitted to identify sequence identity to

previously reported gencs with known function in 152 (43%) of the clones (Table 2).
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Fifty seven percent of the sequences were homologous to genes with unkuown
function or had no significant identity to previously reported sequences (Table 2). Of
the clones with sequence identity to genes with known function. 85% were
homologous to arthropod sequences. Minety-three cloes (61%) containcd sequences
homologous to Drosophila melanogaster, 5 (3%) to oti:er insects and 32 (21%) to
Ixodid tick species. Thirty percent of the clones were eliminated from further analvsis
based on their sequence identity, including those containing similar scquences (Table
2). The protective clones included antigens homologous to endopeptidases,
nucleotidases, chorion proteins, vitellogenin receptors, peptidoglycan recognition
proteins, glutamine-alanine rich proteins, ribosomal proteins, and heat-shock proteins.
Summary of results

The results obtained with the various protective clones identificd in the
Sequence Listing, along with certain selected expressed proteins, are summarized in
Table 4.

SEQ ID NO:1 denotes the clone designated 4E6, wherein the relevant protein
encoding fragment has been identified as comprising residues 1-117, which encodes
the polypeptide shown in SEQ ID NQO: 2.

SEQ ID NO:3 denotes the clone designated 4D8, *whersin the relcvant protein
encoding fragment has been identified as comprising residues 80-573, which cncodes
the polypeptide shown in SEQ ID NO: 4.

SEQ ID NO:5 denotes the clone designated 4F8, wherein the relevant protein
encoding fragment has been identified as comprising residues 1:951, which encodes

the polypeptide shown in SEQ ID NO: 6.
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SEQ ID NO:7 dcnotes the clone designated 4G11, wherein the relevant protein
encoding fragment has been identificd as comprising residues 1-697, which curodes
the polypeptide shown in SEQ ID NO: 8.

SEQ ID NO:9 dcn:ctes the clone designated 4D6, wherein the relevart protein
encoding fragment has been identified as comprising residues 198-1025, which
encodes the polypeptide shown iz SEQ 1D NO: 10.
| SEQ ID NO:11 denotes the clone designated 3E1. wherein the relevant protein
encoding fragment has been identificd as comprising residues 3-578, which encodes
the polypeptide shown in SEQ ID NO: 12.

SEQ ID NO:13 denotes the clone designated 1C10, wherein the relcvant
protein encoding fragment has been identified as comrising resicues 1-1119, which
encodes the polypeptide shown in SEQ ID NO: 14.

SEQ ID NO:15 denotes the clone designated 3E10, wherein the relevant
protein encoding fragment has been identified as comprising residues 51-1544. which
encodes the polypeptide shown in ST'Q ID NO: 16.

SEQ ID NO:17 denotes the clone designated 4F11, wherein the relevant
protein encoding fragment has becn identified as comgrising residues 31-2295, which
encodes the polypeptide shown in SEQ ID NO: 18.

SEQ ID NO:19 denotcs the clone designated 3C12, wherein tuc reicvant
protein encoding fragment has been identified as comprising residues 6-332, vhich
encodes the polypeptide shown in SEQ ID NO: 20.

SEQ ID NO:21 dcnotes the clone designated 2C12. wherein the relevant
protein encoding fragment has been identified as comprising residues 3-137, which

encodes the polypeptide shown in SEQ ID NO: 22.
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SEQ ID NOS: 22, 23 AND 24, denote, respectively, clones 1A9, 1B2 and

4A4, each comprisiny a partial sequence with nc associated polypeptide.
¥k k k%

As noted above, the present invention rclates to the sequeiices identified in the
Sequence Listing. More generally, the invention concerns the given cDNA sequences
and any nucleotide sequence coding for a protein which is capable of eliciting an
antibody or other immunc response (e.g., T-cell response of the immune system)
which recognizes an epitope(s) of the amino acid sequences depicted ii: the Sequence
Listing, including less than the full cDNA sequences and mutants thereof. Hence the
nucleotide sequence may encode a protein which is the entire antigen cncuded by the
variously identified bases, or a fragment or derivitive of the arligen or a fusion
product of the antigen or fragment and another protein, provided that the protein
which is produced from such sequence is capable of cliciting an antibody or otl-cr
immune response which recognizes an epitope(s) of the given amino acid sequences.

As a result, the invention encompasses DNA sequences which encode fur
and/or express in appropriate transformed cells, proteins which may be the full length
antigen, antigen fragment, antigen derivative or a fusion product of such antigen,
antigen fragment or antigen derivative with another protein,

Proteins included within the present invertion have an amino acid sequence
depicted in the Sequence Listing. Other included proteins consist of a fragrnent of said
sequence capable of eliciting an antibody or other immur:e respunse which recognizes
an epitope(s) of the amino acid sequences depicted and a mutua‘;lt of said sequence
capable of eliciting an antibody or other immune response which recog:.izes an

epitope(s) of such aminn acid sequences.
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The nucleotide sequences mayv be inserted into any of a wide variety of
expression vectors by a variety of procedures. Such procedures and others are decmed
to bc known by those skilled in the art. Suitable vectors include chromosomal,
nonchromosomal and synthetic DNA sequences; e.g., derivatives of SV40: bacterial
plasmids; phage DNAs; yeast plasmids; vectors derived from coiabinations of
plasmids and phage DNAs, viral DNA such as baculovirus, vaccinia, adenovirus, fowl
pox virus, pseudorabies. etc. The appropriate DNA sequence must be opcratively
linked in the vector to an appropriate expression control sequence(s) (promoter) to
direct mRNA synthesis. As representative examples of such promoters, there mav be
mentioned LTR or SV40 promoter, the E. coli lac or trp, the phage lambda PL
promoter and other promoters known to control expression of genes in prokarvotic
and eukaryotic cells or their viruses. The expression vector also includes a non-coding
sequence for a ribosome binding site for translation initiation and a transcription
terminator. The vector may also include appropriate sequences for amplifying
expression.

The vector containing thc appropriate cDNA sequence as hereinabove
described, as well as an appropriate promoter or control sequence, may be ermiploved
to transform an appropriate host to permit the host to express the protein. Exampies of
host organisms and cells include bacterial strains (e.g., £. coli, Pseudomonas,
Bacillus, Salmonella, etc.), fungi (e.g., yeasts and other fungi), animal or piant l.osts
(e.g., mouse, swine or animal and human tissue cells). The selection of the host is
deemed to be within the scope of those skilled in the art. )

It is also understood that the 2ppropriate cDNA sequence present in the vector
when introduced into a host may express part or only a portion of the protein which is

encoded within the noted terminology. it being sufficient that the expressed protein be

17



capable of eliciting an antibody or other iminune response which recognizes an
epitope(s) of the listed amino acid sequences.

The isolated cDNAs and/or polypeptide expressed by the host transformed by
the vector tnay be Larvested by methods which will occur to those skilled in the art
and used in a vaccine for protection of a mammal, such as a bovine, swine, human,
etc., against infestations of Ixodex spécies. Such protective recombinant proteins
and/or modified cDNAs are used in an amount effective to induce an immune
response against Ixodes species ticks and their associated pathogens and may be used
in combination with a suitable physinlogically acceptable carrier. The term "inducing
an immune response” when used with respect to the vaccine described herein means
that the vaccine prevents disease associated with a particular tick species or reduces
the severity of the disease.

The carrier employed in conjunction with vaccine may be any cnc of a widc
variety of carriers. As representative examples of suitable carriers, therc may be
mentioned mineral oil, synthetic polymers, etc. Carriers fur vaccines are well known
in the art"and the selcction of a suitable carrier is deemed to he within the scope of
those skilled in the art. The selection of a suitable carrier is also dependent upon the
manner in which the vaccine is to be administered.

The present invention provides a method of immunizing a susceptible
mammal, against infestations and disease caused by Ixodes species with the vaccine
described above. For purposes of this in.vention, the vaccine is administered in an
effective amount. The vaccine may be administered by any of the methods well
known to those skilicd in the art. for example, by iniramuscular, subcutancous.

intraperitoneal or intravenous injection. Allernatively, the wvaccine may be

administered intranasally or orally. It is also to be understood that the vaccine may
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include active coniponents, such as tick-borne pathoge:n compcnents or acjuvaits in
addition to the antigen(s) or fragments hereinabove described.

The host expressing the antigen may itself be used to deliver antigen to non-
human animals, by introducing killed or viable host cells that are capable of
propagating in the animal. Direct incorporation of the cDNA sequences into host cells
may also be used to introduce the sequences into animal cells for expression of

antigen ir: vivo.
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Table 1. Primary screen of the I scapudaris cDNA library by ELI in mice.

Experimental | Number | AveragetSD | AveragetSD | AverageiSD | Numberof
group” of pools number of number of | inhibition of pools
screened larvae engorged tick selected for
(Number | attached per larvae per infestation the
OfCloneS) mouse T:}OUSCC (l)d secondﬂr}’
screen
Experiment 1 | 33 (1383) | 50+13 (33-80) 913 39455% 6 (1>75%)
- (2-42) (-183 - 87%)
Vector DNA- —_ 5613 (45-67) | 164 (5-27) m— ---
immunized
controls for
experiment |
Experiment 2 | 33 (1322) | 56+15 (29-79) | 1344 (1-27) 27£28% 3 (1>60%)
(-53 - 89%)
Vector DNA- - 54118 (36-73) | 1743 (6-28) e —
immunized
controls for
experiment 2

*Ninety six LBA plates containing an average of 41 cDNA clones per plate were prepared. Replicas
were made and clones from each plate were pooled, inoculated, grown for 2 hr in a 96 wells plate and
piasmid DNA purified from each pool for ELI. Three mice per group were each immunized IM (wice
with [ ug DNA/dose in 50 pl PBS two weeks apart. Two groups of 3 mice each were included as
controls. One group was injected with vector DNA and the second with saline only.

SFifteen days alter the last immunization, mice werc infested with 100 /. scapularis larvae per mouse.
Twelve hrs later, larvae that did not attach were counted to calculate the number of attached Tarvac per
mouse and mice were transferred to new capes.

*Engorged larvac dropping from each mousc were collected daily and counted after 7 days.

“The inhibition of tick infestation (I) for each test group was calculated with respect to vector-
immunized controls as [1-(RLn/RLc x RLic/RLin)] x 100, wherc RLn is the average number of replete
larvae recovered per mouse for each test group, RLe is the average number of replete larvac recovered
per mouse for contrel group. RLic is the average number of larvae attached per mouse fur control
group, and RLin is the average number of larvae attached yer mouse for each test grour.
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Table 2. Classification of the cloncs in protcetive pools by putative protein funciion
according to identity to sequence databases.

Putative protein Function Number of clones
Biosynthetic® 2
Catabolism 4
Cell adhesion 2
Cell cycle® 2
Cytoskeletal” 8
Defense 2
DNA structure or replication” 3
Extracellular matrix 3
Endocytosis 2
Energy metabolism 10
Homeostasis 2
Morphogenctic 9
Mitochondrial® 34
Protein synthesis or processing™® 34
RNA synthesis or processing” 7
Heat-shock proteins 4
Signal transduction 16
Transport 8
Unknown 199
Total 351

*Eliminated from further screening of protective antigens. Other clones were eliminated for containing
similar sequences.

®Except for ribosomal proteins.



Table 3. Grouping of the clones according to the predicted function of encodead
proteins in sub-pools for the tertiary screen.

Sub-pool {No. of clones) Clone Pool®
Ribosomal (17) 1A2, 1A10, 1CII AS
1F6 D]
2B8 AlD
2F8, 2F10 ES
JA10,2C3.3D2, 3DI10 B4
3G9, 3G1o E3
4D11.4D12, 4E7, 4F7 F1
Membrane protein (7) 1D§, 1DI1, 1E10 3}
2B12 AlD
2HS  oF 4
3C9 B4
3611 El
ATPase (6) 1A9, 1B2, 1C9 AS
2C9 AlD
4A4 C3
4G12 F1
Cell channel/Transporter (5) 1F4 Dl
2HI11 ES8
4A12 C3
4G10, 4Gl Fi
Early development-specific (4) 1C8 AS
3F4 E3
4C7 C3
4G9 F1
(G protein-coupied receptor (4) 2B7,2C12 Al
2r12 E8
4C% C3
Growth factor receptor (3) 2ES8 BS
3BS§, 3C8 B4
Lectin (3) JEI0 E3
4B8, 4C8 C3
Vitellogenin (3) 1F12 D1
4A6 C3
4G2 F1
Heat shock (3) 1C10 A5
IF10 DI
IF6 E3
EGF-like (2) 2H4 E8
4C10 C3
Secreted protein (2) 2F9 ER
3Ci12 B4
Glutamine-Alanine rich (2} 4D6, 4E6 Fl
Adaptin (1) 3E] E3
Endopeptidase (1) 4D8 Fl
Nucleotidase (1) 4F8 Fl

*¢DNA pools refer to positive pools after primary and secondary screens (Fig. 2A and 2B).
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Table 4: Summary of results with 1. scapularis cDNA clones.

cDNA Predicted Protein Inhibition | Inhibition | Efficacy
clone of tick of molting
infestation
1(%) M (%) E (%)
4D8 Endopeptidase 4(%/54%* THR* 4d*/58"*
4F8 Nucleotidase 50*/64** | 7%/-0%* 58*/61**
1C10 HSP70 17* ND ND
4D6 Glu-Ala-rich 61* 11 66*
4E6 Glu-Ala-rich 20%/46** 16** S5~
3E] B-adaptin (appendage rcgion) 27* 5% 31+
2C12 Beta-amyloid precursor protein g ND ND
(APP)
4F11} Block of proliferation Bopl -39%** ND ND
3EI0 Mannose binding lectin -48%/-10%** ND ND
4G11 Chloride channel K] bl 30 57
3C12 RNA polymerase I[] -104%** ND ND
1AS9, 1B2, ATPase <57 ND ND
4A4

Mice were immunized with cDNA-containing expression plasmid DNA as described above (*) or with
100 png/dose of recombinant protein expressed in £. coi (**). 1, M and E were calculated as described
above. ND, not determined.

***Resulted in a pro-feeding activity. This effect could be due 1o the expression of cDNASs cncoding
for tick immunesuppressants, anticoagulants and other proteins with low antigenicity and a pro-feeding

activity. Altematively, they could encode for proteins homologous to host proteins witk: anti-tick

activity, which neutralization results in a tick pro-feeding activity.
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In vicw of the above, it will be seen that the scveral objectives of the invention
are achieved and other advantageous results attained. As various changes could be
made in the above DNA molccules, proteins, etc. without departing from the scope of
the invention. it is intended that all matter contained in the above description or
shown in the accompanyving drawings shall be interpreted as illustrative and not in a
limiting sense. While the invention has been described with a certain degree of
particularity, it is understood that the invention is not limiicd to the emtodiment(s) set
for herein for purposes of exemplification, but is to be limited only by the scope of the
attached claim or claims, including the full range of equivalency to which each

element thereof is entitled.
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WHAT IS CLAIMED IS:

l. An isolated cDNA molecule which encodes an Jxodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at lcast

residues 1-117 of SEQ ID NO: 1.

2, An expression vector comprising the isolated cDNA molecule of claim
.

3. An isolated cell transformed by the expression vector of claim 2.

4. A vaccine comprising an effective immunizing amount of an

immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 1, (ii) the polypeptide encoded by the isolated cDNA molecule of clain 1, and
(iif) a combination of the isolated cDNA molecule of claim 1 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

3. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 4.

6. The polypeptide encoded by the isolated cDNA molecule of claim 1.

7. An isolated cDNA molecule which encodes an Ixodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 80-575 of SEQ 1D NO: 3.

8. An expression vector comprising the isolated cDNA molecule of claim

9. An isolated cell transformed by the expression vector of claim 8.

10. A vaccine comprising an effective immunizing amount of an

immunogen sclected from the group consisting of (i) the isolated cDNA molecule of
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claim 7, {ii) the polypeptide encoded by the isolated cDNA molecule of claim 7, and
(iii) 2 combination of the isolated cDNA molecule of claim 7 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

11. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 10,

12.  The polypeptide encaded by the isolated cDNA molecule of claim 7.

13. An isolated cDNA molecule which encodes an Irxodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 10-951 of SEQ ID NO: 5.

14.  An expression vector comprising the isolated cDNA molecule of clainm
13.

I5.  An isolated cell transformed by the expression vector of claim 14.

16. A vaccine comprising an effective immurizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA mwolecule of
claim 13, (ii) the polypeptide encoded by the isolated ¢cDNA moleculc of claim 13,
and (iii) a combination of the isolated cDNA molecule of claim 13 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or dilucnt.

17 A method of inducing an ir.nmune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 16.

18.  The polypeptide encoded by the isolated cDNA molecule of claim 13.

————— .

19.  An isolated ¢cDNA molecule which encodes an Irodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at lcast

residues 1-697 of SEQ ID NO: 7.
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20.  An expression vector comnprising the isolated cDNA molecule of claim
19.

21.  Anisolated cell transfuormed by the expression vector of claim 20.

22. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecuie of
claim 19, (ii) the polypeptide encoded by the isclated cDNA molecule of claim 19,
and (iii) a combination of the isolatcd cDNA molecule of claim 19 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

23. A method of inducing an immune response in a mammal agairst
Ixodes species ticks and their associated pathoger:s, comprising administering to the
mammal the vaccine of claim 22.

24.  The polypeptide encoded by the isolated cDNA molecule of claim 9.

25.  An isolated cDNA molecule which encodes an Ixodes associatcd
antigenic polypeptide, said moleculc having a nucleotide sequence comprising at least
residues 198-1025 of SEQ 1D NO: 9.

26.  An expression vector comprising the isolaicd cDNA molecule of claim
25.

27.  Anisolated cell transformed by the expression vector of clains 26.

28. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolatcd cDNA molecuie of
claim 25, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 25,
and (iii) a combination of the isolated cDNA molecule of claim 25 and the encoded

polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.
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29. A method of inducing an immune response in a mammal against
Ixodes specices ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 28.

30.  The polypeptide encoded by the isolated cDNA molecule of clain: 25.

31.  An isolaicd ¢cDNA molecule which cncodes an Ixodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 3-578 of SEQ ID NO: 11. -

32.  An expression vector comprising the isolated cDNA molecule of claim
31.

33.  Anisolated cell transformed by the expression vector of claim 32.

34. A vaccine comprising an effective immuniziig amount of an
immunogen selected from the group consisting of (i) the isolated cDNA melezule of
claim 31, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 31,
and (iii) a combination of the isolated cDNA molecule of claim 31 and the encoded
polypeptide, and further comprising a pharmaceutizally acceptable currier or diluent.

35. A method of inducing an immunc response in a mammal against
Ixodes species ticks and their associated pathogens, 'cémprising administering to the
mammal the vaccine of claim 34.

36.  The polypeptide encoded by the isolaied cDNA molecule of claim 31.

37.  An isolated ¢cDNA molecule which encodes an Jxodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least

-

residues 1-1119 of SEQ 1D NO: 13.

38. An expression vector comprising the isolated cDNA molecule of claim

37.

39, An isolated cell transformed by the expression vector of claim 38.



40. A vaccine comprising an effective immuuizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA niolecule of
claim 37, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 37.
and (iii) a combination of the isolated cDNA molecule of claim 37 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

4]. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 40.

42.  The polypcptide encoded by the isolated cDNA molccule of claim 37,

43.  An isolated cDNA molecule which encodes an Jxodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 51-1544 of SEQ ID NO: 15.

44.  An expression vector comprising the isolated cDNA molecule of claiin
43.

45,  An isolated cell transformed by the expression vector of claim 44,

46. A wvaccine comprising an effective bmmunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 43, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 43,
and (iii} a combination of the isolated cDNA molecule of claim 43 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

47. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering 1o the
mammal the vaccine of claim 46.

48.  The polypeptide encoded by the isolated cDNA mulecule of claim 43.

L)
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49,  An isolated ¢DNA :nolecule which encodes an Ixodes associated
antigenic polypeptide. said molecule having a nucieotide sequence comprising at loast
residues 31-2295 of SEQ ID NO: 17.

50.  An expression vector comprising the isolated cDNA molecule of claim
49.

51.  Anisolated cell transformed by the expression vector of claim 50.

52, A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 49, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 49,
and (iii) a combination of the isolated cDNA molecule of claim 49 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

53. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 52.

54.  The polypeptide encoded by the isolated cDNA molecule of claim 49.

55.  An isolated cDNA molecule which encodes an Ixodes associated
.antigcnic polypeptide, said molecule having a nucleotide sequence comprising at I=ast
residues 6-332 of SEQ 1D NO: 19.

56.  An expression vector comprising the isolated cDNA molecule of claim

35.

57.  Anisolated cell transformed by the expression vector of claim 56.
58. A vaccine comprising an effective immunizing amount of an
immunogen sclected from the group consisting of (i) the isolated cDNA molecuie of

claim 55. (ii) the polypeptide encoded by the isolated cDNA molecule of claim 55,
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and (iii) a combination of the isolated cDNA molecule of ciaim 55 and the encoded
polypeptide. and further comprising a pharmaceutically acceptable carrier or diluent.

59. A mcthod of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 58.

60,  The polypeptide encoded by the isolated cDNA molecule of claim 55,

61. An isoloted cDNA molecule which encodes an Ixodes associated
antigenic polypeptide, said molecule havi:g a nucleotide sequence comprising at least
residues 3-137 of SEQ ID NO: 21,

62.  An expression vector comprising the isolated cDNA molecule of claim
61.

63.  Anisolated cell transformed by the expression vector of claim 62.

64. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 61, (ii) the polypeptide encoded by the isolated cDINA molecule of claim 61,
and (iii) a combination of the isolated cDNA molecule of claim 61 and the encoded
polypeptide. and further comprising a pharmaceutically acceptable carrier or diluent.

65. A method of inducing an immune response in a mammal against
Ixudes species ticks and their associated pathogens. comprising administering to the
mammal the vaccine of claim 64.

66.  The polypeptide encoded by the isolated cDNA molecule of claim 61.

67.  An isolated cDNA molecule comprising a nucleogidc sequence of that
show in SEQ ID NO: 23.

68.  An expression vector comprising the isolated cDNA molccule of claim

67.
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69.  An isolated cell transformed by the expression vector of claim 68.

70. A vaccine comprising an effective immunizing amount of the isolated
¢DNA moleculc of claim 67 and a pharmaceutically acceptable carrier or diluent.

7. A method of inducing an immune response in a mammal against
Ixodes species ticks and (heir associated pathogens, comprising administering to the
mammal the vaccine of claim 70.

72.  An isolated cDNA molecule comprising a nucieotide sequence of that
shown in SEQ ID NO: 24.

73.  An expression vector comprising the isolated cDNA molecule of claim
72.

74.  Anisolated cell transformed by the expression vector of claim 73.

75. A vaccine comprising an effective immunizing amount of the isolated
cDNA molecule of claim 72 and 2 pharmaceutically acceptable carrier or diluent.

76. A method of inducing an immune response I a mammal against
Ixodes species ticks and their associated pathogens, comprising administering 1¢ the
mammal the vaccine of claim 75.

77.  An isolated cDNA molecule comprising a nucleotide sequence of that
shown in SEQ ID NO: 25.

78.  An expression vector comprising the isolated cDNA molecule of claim
77.

79.  Anisolated cell transformed by the expression vector of claim 78.

80. A vaccine comprising an effective immunizing amount of the isolated

cDNA molc:ule of claim 77 ard a pharmaceutically acceptable carrier or diluent.
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81, A method of inducing an immune response in a marmal against

Ixodes species ticks and their associated pathogens, comprising administering to the

marnmal the vaceine of claim 80.
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ABSTRACT OF THE DISCLOSURE
Protective antigens agaihst infestations with Jxodes spp. ticks, gene sequences
and encoded proteins for such antigens. related vaccines and methods useful to induce
an immune response, which are protective to interfere with infestations by Jxodes spp.

ticks.
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<110>

<120>

<130>

<150>
<151>

<160>
<170>

210>
<211>
<212>
<213>

<400>

Fuente2 .ST25.txt

SEQUENCE

De La Fuente, Jose de Jesu
Kocan, Katherine M.
Garcia-Almazan, Consuelo
Garcja-Garcia, Jose Carlos
Blouin, Edwin F.

LISTING

s

Protective Antigens for the Contral of Ixodes Species

Infestations
03-368

60/376,251
2002-04-29

25

PatentIn version 3.2
1

349

DNA

Ixodes scapularis

1

atggaaatat ctgtgaaacc aaggcccaca

gcaagaatga gaacagcatt ccccaccaga

gttaatgatg tgttgtgcaa ttcgaatytg

cagctgtagt gctctagtat taaccaagaa

atrtgttacg gcatrtticag cttrttttta

Ctaaaataaa acaaagccac aaaaaaaaas

<210>
<211>
<212>

.213>

<400>

1

2

38

PRT

Ixodes scapularis

2

aaaaggaaaa
agtgggaaca
gctgceaacct
gcagtattct
tacaaaatgt

ddaddddddad

Met Glu Ile Ser val Lys Pro Arg Pro Thr Lys
5 10

Ile Ile Ile ggt Ala Arg Met Arg ;gr Ala phe

Asn Ser ;ge ser Arg Thr

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

<22
<221>
<222>
<223>

3

2693

DNA

ixodes scapularis

misc_feature
(685)..(685)
nisa, ¢, g, ort

Page 1

gaaaggccat catcatcaty
gcttctcaag gacttgaaca
cgctagagaa catagtcgac
gccgtcatat gtacaggcag
agttcttgtt taaaaaaaac

dddddddaa

Arg Lys Ary Lys Ala
15

Pro Thr Arg Ser Gly
30

bu
120
180
240
3ub
349



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

<400> 3
ggrttgtgct

gagctaagcec
gctgcatagt
acaagcagcg
gccaccgaaa
gcagcggege
;.ccccctgcg
gtcgceegtg
gcgcatgatg
caagctggca
gtttgagggt
ggaactttga
acacttagac
cagtggtgtc
caactcttta
cggatcatct
tttttaaccg

aatgttatg
thagtatggt
ccaactctcg
catgcaagtt
gtagttcaac
tggctatatt
gtattttgga
cactacaggg
cccatctgac
ctttttcctt
actcccaaaa
tttttttgtt
tggaacacct
TLrtrttttt

misc_feature
(1962) . .(1962)
nisa, c, g, ort

gcttggaaaa
tatcgcagga
ccaaacggaa
actcccccaa
ttaacttcag
aagcagcrct
gccgattgey
cgcagggacc
daggagcgcg
gagcagtacg
gccactccaa
gggtttgtgc
tcggcaagca
ttcggagttt
cggaactggt
acggaggaag
tcttgecatce
caaaggttgg
tagtcaccgt
tttgtctttt
agcgagggta
tggagagtgg
acttgcattg
aaggaataaa
tgtgtgtgcc
aaccgcctgt
trrrtettict
catcaagtgc
tcgagatagg
gcaacagcga

ttttttgtag

tccaccagga
tggcttocyc
gatcgcccaa
caagggcaca
aggagatagc
ycttetegte
gaccagcctc
aacccctctt
agagccagat
acacatttg

gctatttgte
taganggaag
agccagatcc
TTTTttttcc
gtgcatccat
aagtgtgtat
tcgccataga
aagtcagttt
ttacttttca
atttttagga
cgaggaaaag
gattgtaaag
agggggagga
aacaaaaatt
tcttgtatct
gtacataggc
cataagtaat
tctggtgyutc
aatggcttca
attaactggt
ttttgcagta

FuenteZ.ST25.txt

gcctgcaacc

aacattaaag

acgacggaga

ccaaatcaac
ggccaacatt
tcccectggag
ccecacgggce
cacctteege
acgcgacgag
caagtttacg
ataacatgat
aaacccatyy
tgtggggtgc
TrtCrCccoLtt
tccecegaaag
gectrtgtge
agacctgtga
gaaagtggag
ggagggggat
tactttcict
aagggttata
acctgecgggt
ggaatgctgg
ggcttagtgt
tccegtgegt
caacgcaagt
tttgaaggag
ggaattctac
ggttgtactg
gtaggcctgt

ataaaaactt
Page 2

gcaaaaaagt
cgaacacacy
tgtatgcctt
ccttcaccct
cgggaggaaa
tcgggctece
ctgtcccecy
caggtggagc
tacgaccacg
tacgaccaaa
gggcatctge
tggggaagga
99g9acggag
ccctegtett
tgcaagagaa
tttgggtctc
tctagcaaac
cgagagaaaa
gactgaggaa
gtggcgagaa
aaatattctg
accgagagga
acctcgagca
acagatgtat
tgtgtcectce
cttcagcatg
agaatatttt
aagtgcgaaa
cctatgcttt
gacacttgca

gttatggaaa

tcatcatccg
attgggatcc
tgtcgygtcac
tcggtgaagt
tgcgacgtct
cgtcggegac
ggygectget
tcatctgega
ttctgtetgce
ttcagaagcg
ddacaagcaa
cacdagacca
ggaatgagtc
ctttttggea
ggactcgegg
ctrttttttt
aaaggtgtgc
ttttgtatgc
cggagcegec
tttgigtgtg
ggtgagagct
ccgcatgete
gagccagcaa
aatatatatg
ttgcggetty
gcaccctctt
gatttctaag
gttcctttct
ggccacactt
cagccgtgtt
gagtgcatta

\ 23~
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\2&

tgctatggca ttgtctgctg ctatgetrtat tggaatgcat gcctgatgtg tgttgtgctt 1920

gaggatagtg aagtggtatt gcagggttgg aaaggagctt anaatgcctt ctggcttttg 1930

cataagcgtg gctttgggtg tcgtctgage ttgtcaatca caygtgcaaca tgcactttgt 2040

ccaattggtt tattggggac tgcttttggg tgcagagttt gactaatttt tagtaatget 2100

tcaaatgcaa cgcttctgtg ttgatcgcag ttcatcaact cgtcgatcat tatgcatgtg 2160

aaaaactgct cacgtaaact gtatgttgat atcacagttg cactgaggaa gcctggctta 2220

agatggtgtg tgcaagtgct tggcacactg cgtattttcc agcataaagc tggtagtgta 2280

caggtgctgc tgttagtagc aaactttctg ccattgctgc cacaattcat gcatgaatga 2340

gtgttgggga gtatgttagt ttatcttttc aaaactgatt tgaagtacca gtgtcctata 2400
.tttttgccat tgcattaata tggatcctgc attgtttacg gaaaaaagtg ataacattaa 2460

ttatgaaaga tattaagcga gtttattgac ttttccagga gaattitagac caggaggcac 2520

tacatagcct gtggtctget ttgttatgtt gacttggttt ttgtggaaat tagttctaaa 2580

agtttacaat ctttttggca tgacttgttt gcattgccat tgtaatttgg ccattattag 2640

aataaaggca ctctctcagt acctaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2693

<210> 4

<211> 184

<212> PRT

<213> 1Ixodes scapularis

<400> 4

Met Ala Cys Ala Thr Leu Lys Arg Thr His Asp Trp Asp Pro Leu His

1 5 10 15

er Pro Asn Gly Arg Ser Pro Lys Arg Arg Ary Cys Met Pro Leu Ser
.9 20 25 30

val Thr GIn Ala Ala Thr Pro Pro Thr Arg Ala His Gln Ile Asn Pro
35 40 45

Ser Pro Phe Gly Glu val Pro Pro Lys Leu Thr Ser Glu Glu Ile Ala
50 55 60

Ala Asn Ile Arg Glu Glu Met Arg Arg Leu Gln Arg Arg Lys GIn Leu
65 70 75 80

Cys Phe Ser Ser ggo Leu Glu Ser Gly ggr Pro Ser Ala Thr Pro Pro
35

Ala Ala Asp Cys Gly Pro Ala Ser Pro Thr Gly Leu Ser Pro Gly Gly
100 105 110

Leu Leu Ser Pro val Arg Arg Asp GIn Pro Leu Phe Thr Phe Arg Gln
115 120 125

page 3



Fuente?.ST25.txt

val Gly Leu Ile Cys Glu Arg Met Met Lys Glu Arg Glu 5er Gin Ile
130 135

140

Arg Asp Glu Tyr Asp His val Leu Ser Ala Lys Leu Ala Glu GIn Tyr
150

145

155

160

Asp Thr phe val Lys Phe Thr Tyr Asp GIln Ile Gln Lys Arg Phe Glu

165

Gly Ala Thr Pro Ser Tyr Leu Ser
180

<210> 5

<211> 1821

<212> DNA

<213> Ixodes scapularis
<220>

<221> misc_feature

<222>
<223>

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

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

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

<222>
<223>

<400> 5
atggcgtegt

gttaaaatag
ggaatcgtcg
cogctgcattg
actctggagg
ctggccactt
gttgatcctc

(1487)..(1487)
nisa, c, g, ort

misc_feature
(1595)..(1595)
nisa, c, g, ort

misc_feature
(1606) . . (1606)
nisa, ¢, g, ort

misc_feature
(1623)..(1623)
nisa, c, g, ort

misc_feature
(1762)..(1762)
nisa, ¢, g, ort

misc_feature
(1789)..(1789)
nisa,c g, ort

gtggagcatc
ttaacagcgc
aaaaggaagg
tgacttcget
agaaaaagat
ctctgccgga

tggatggaac

agcgacgygt
cggaaagata
catcaatgac
ctcgagacag
cagcgacgac
caacctgaag

caaggagtac

170

cctctegtee
atcaaggaca
ctgcaaacgg
ttcccaaaac

tggatcatca
aacatcaaag
acacagggtt

Page 4

taagagtaat
tcatgaacag
aggcagacag
tgacaataat
ccgagcatga
aggaagattt

tcctggacca

175

ttccaacact
tggaaacctc
atctgttcag
tggtgaagag
caaggatgtc

ggtagtctgg
cgtgacgatc

60
120
180
240
300
360
420



ctggtgggga
aactaccagg
gtcggtgect
acgcgectcec
gtgctgcgag
gcttacgtgt
cttcatgcca
gacgtggaac
tggttcaaga
cgttgtccgt
tcaaagtctt
gacatgggac
gaatttttta
atgtcattat
tttgcaggec
tatctcaagt
cttggatttt
tttgaaacat
cacttacatt
attaaggaaa
canacctaat
gcaagcagat
tgcatgcatt
aaaaaaaaaa
<210> 6

S5 e
<213>
<400> 6

1

ITe Ser Asn zgr val Lys Ile val Asn Ser Ala G]

ttgcggttga
tggagaagga
ttgggatctc
attccageccc
ttggaggtge
ttcccagcaa
ctggcggect
acgtcaatgc
accacattcc
tgcgatcaca
atactattag
acaaaaaaat
aaataatgtt
ttgggttgtg
actcagctec
ttttctacca
atctggtatg
accctgtect
gcttgatcgt
tgagatcgat
gcttaatgca
gccaatgcett
tatgacagcc

dadaadaaaa

cggtaaggeca
cgtctacaag
gcgcattgeg
caccatcaac
cgggcacaag
agggtgcaag
tcttacagat
cggcggegtt
cgaagatgtc
ctcaagtcge
tgttttggtg
ggaggggcgg
gatttcaggt
ccgtttgaaa
ttgaatygctc
caagaaacag
catatataag
taccaacctt
tgaattaatt
cttgagcttg
acaataatta
ctgttcattg
cnccttaata

a

Ixodes scapularis

gtgggtrggag
cagggacgta
cctccggaga
agctgcattg
gtgctgctgt
aaatgggaca
gttcacgggé
cttgccacct
cgcaagacyc
gtttttcctt
gtccaaatat
gacaataagg
ttatttgtgg
ttttatgaaa
gatgcttgat
taccctaaca
atctatggat
cadacatttt
ttttagctga
tttgngcctc
tcaagtaatc
agtggcaaaa

aactataatg

25

Fuente2.ST25.txt

tgatccacca
ccatgtaggyg
acaagaggat
aagccatgaa
tgattgaggg
cttgtgcccc
acagattgga
gcctgaagga
ttcctctatg
taactttgtyg
tattactaaa
tctcgaacac
aaactctgaa
tacgtaatag
gcttctgcca
ttttgaaata
gttcctaagg
tttttgngce
tgttaaggac
tgtaanaatt
cttactcag,
ggcattgctc

cagctaatnt

gccgtactac
cattgtcgge
catcactacg
tceggacgag
caaggctcac
cgaagcgatt
gtaccacaag
acaacacgaa
agcaacctgc
gtgatgcggt
aaaacccgga
agctcgtaca
attaaccgtt
ctgcacycat
acattatttg
grattactag
agggcatgaa
tgcttaaaag
acttataata
gatgctcttt
tgtcagafat
tttgtcacat

gaaaaaaaaa

Met Ala Ser Cys §1y Ala ser Ala Thr Gly Pro Leu val Leu Arg val
10

15

y Lys Ile Ile Lys
30

Asp Ile ggt Asn Ser Gly Asn Leu Gly Ile val Glu Lys Glu Gly Ile
40 45

Page 5

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1821

\30



AsSn
Thr
65

Thr
Asp
Lys

"'%1u

Ala
145
Asn

Gly

Glu

Ala
Pro
Gly
Gly

His
305

ASp

50

Ser

Leu

Lys

Glu

TYyr

val

Tyr

Ile

Asn

Asn

210

Gly

Tyr

Glu

Asn

val

290

Ile

Leu

Leu

Glu

Asp

Glu

115

Thr

ASp

GIn

val

Lys

195

Ser

Ala

val

Ala

Arg

Leu

Pro

Gln

Ser

Glu

val

100

Asp

Gln

Gly

val

Gly

Arg

Cys

Gly

rPhe

Ile

260

Leu

Ala

Glu

Thr

Arg

Lys

Leu

Leu

Gly

Lys

Glu

165

val

Ile

Ile

His

Pro

245

Leu

Glu

Thr

ASp

Glu

GIn

70

Lys

Ala

val

Phe

Ala

150

Lys

Gly

Ile

Glu

230

Ser

His

Tyr

Cys

val
310

Ala
55

Phe

Ile

Thr

val

Leu

135

val

Asp

Ala

Thr

Ala

215

val

Lys

Ala

His

Leu

295

Arg

AsSp

Pro

Ser

Ser

Trp

ASp

Gly

val

Phe

Thr

200

Met

Leu

Gly

Thr

Lys

280

Lys

Lys

Fuentel.ST25. txt
Arg Ser val Gln Arg

Lys Leu Thr
75

ASp

Leu

105

val

His

Gly

Tyr

Gly

Thr

Asn

Leu

Cys

Asp

Glu

Thr

ASp

90

Pro

ASp

val

val

Lys

170

Ile

Arg

Pro

Leu

250

Gly

val

Gln

Leu

Page 6

Trp
ASP
Pro
Thr
ITe
155
GIn
Ser
Ser
ASp
Ile
235
Lys
Leu
Glu
His

Pro
315

60

Ile

Ile

ASn

Leu

Ile

140

His

Gly

Arg

His

Glu

220

Glu

Trp

Leu

His

Glu

300

L.eu

Ile

Ile

Leu

ASp

Leu

Gl

Arg

Ile

Ser

205

val

Gly

Asp

Thr

val

285

Trp

Cys
Gly
Thr
Lys
110
Gly
vai
Pro
Thr
Ala
190
ser
Leu
Lys
Thr
270

Asn

Phe

Ile

Glu

Glu

95

Asn

Th=r

Gly

Tyr

Met

175

Pro

Pro

Arg

Ala

255

val

Ala

Lys

val

Glu

80

His

Ile

Lys

Ile

TYyr

160

Trp

Pro

Thr

val

His

240

Ala

His

Gly

Asn

|3



<210> 7
<211> 697
<212> DNA
<213>
<220>
<221>

<222>
<223>

<400> 7
gacctcaagg

gcctecaacyg
atgttcgaca
tacgtcatgt

ctatgect
cgcggetacce
ggggcgggec
aacatcttct
ctgtcygygcty
ctcttcagcc
ttctgegecc
ctggtgatgt
S5 232

<212> PRT
<213>

'l!bO>

<221>
<222>
<223>

<400> 8

misc_feature
(573)..(573)
n is a, c, g, ort

aaggcatctg
ataccttctt
gcggcatgga
ggagtgtgct
gtggatctgg

tgggcaagtg
tcagcctggg

cctacctcte

ccgecgeege

tcgaagaggt
tggtggcagce
tctacgtcga

misc_feature
(191)..(191)
Xaa can be any naturally

Ixodes scapularis

cccgeaggcee

taagggggac
cdaggacggg
cttcgecace

aatcccggag
gacgctgacc
caaagagggg
ccccaagtac
gggagtttct
gagctactac
ctcggtgcetg
gtacgacttt

Ixodes scapularis

Asp Leu Lys Glu §1y Ile Cys Pro
1

Gln Cys Cys ;Ep Ala Ser Asn Asp

Lys GIn ;;p Tyr Arg Trp Pro Glu

40

ASp gAy Ala Gly Phe Tyr Leu Leu

S5

ser val Leu Phe Ala Thr Leu Ala

65

Fuente2.ST25.txt

ttctggctca
gactgcaagc
gcaggctttt
ctggccgtca
atcaagacga
atcaaatcag
cccctggtge
ggcaagaatg
gtggcctttg
ttncccttga
cgctccatca

ccctgge

acaaggagca
agtggtatcg
acctgctete
tgctegttcg
ttctgageag
tgtgtctggt
acgtggcctg
aggccaagaa
gggctcccat
agacgctgtg
acccctitgg

occurring amino acid

gtgttgctgg
gtggeecgag
ctaéctgctg
caccttegey
cttcatcatc
gctggeegtc
ctgcatcggg
gagggagatc
cggcggtgtt
gcgttcocttc

caacgaccac

GIn Ala Phe Trp Leu Asn Lys Glu

10

25

15

A

Thr Phe rhe Lys Gly ggp ASp Cys

Met Phe Asp Ser G;y Met Asp Lys
4

ser Tyr Leu geu Tyr val Mmet Trp
0

val Met Leu val Arg Thr Phe Ala

75

Page 7

80

60
120
180
240
300
360
420
480
540
600
660
697

A
|32



Pro

Gly

ser

Glu

Tyr

145

Leu

Ile

Leu

val

Tyr

Phe

val

Ser

Gly

Lys

Leu
210

<400>

Ala

Ile

Cys

115

Pro

Phe

Ala

Gly

Thr

195

Arg

Glu

9
1221
DNA

Ixodes scapularis

Cys

Ile

100

Leu

Leu

Pro

Ala

val

180

Leu

ser

Tyr

Gly

85

Arg

val

val

Lys

Ala

165

Leu

Trp

Ile

ASp

misc_feature
(713)..(713)
nisa, c, g, ort

9

Ser

Gly

Leu

His

TYyr

150

Ala

Phe

Arg

Asn

Phe
230

Gly

Tyr

Ala

val

135

Gly

Ala

ser

Ser

Pro

215

Pro

Ile

Leu

val

120

Ala

Lys

Gly

Leu

Phe

200

Phe

Trp

FuenteZ.ST25.txt

Pro

Cys

Asn

val

Glu

185

Phe

Gly

Glu Ile Lys Thr
90

Lys Trp

Ala Gly
Cys Ile

Ala
155

Glu

Ser val

170

Glu val

Ala

Cys

Asn Asp

Thr

Leu

Gly

Lys

Ala

Ser

Leu

His
220

Leu

ser

125

Asn

Lys

Phe

Tyr

val

205

Leu

Ile
Thr
110
Leu
Ile
Arg
Gly
Tyr
190

Ala

val

Leu

95

Ile

Gly

Phe

Glu

Ala

175

Xaa

Ala

Met

ser

Lys

Lys

Ser

Ile

160

Pro

Pro

Ser

Phe

a

grttctegtt
atatcaattt
ctaacgtctc
tgccaagtgce
acgcgcecgat
aaaagtacaa

cgcagagcag

acggtagtaq
ttctgtaaat
ggatctgcetg
gtcgaatatg
cgacgtgatc
gcgcaagcega

tggcgagggt

agtgctgagt
tagaaatgta
ttcaaagtcc
atgccgaaaa
ggcctgeect
ggcacggacc

agcagcagca

ttactcgata
accaatggcg
cgggcgatca
agaaagaatc
cccacaaacg
aagacgaaga

agcccgegcet

Page 8

atatctgaga
tggctatctt
agccgtattt
agtcgcgage
acacaagaag
ccaatcgecc

caagctcaag

aatagtggca
ctagtcgaca
gttgtccage
tctaaagaag
cacaagcaca
gcegegagec

atcaagatcg

60
120
180
24C
300

360
420



gcggacagac
accctagcga
cagacagcga
aggtcgacga
ccctgetcga
gcggageeeg
aagcggaagc
ctgctcaaga
actcccaagg
gttgcgttcc
attaagggtt
agcctcgagt
tccgggctac
ddddaddadaa
S 275
<212> PRT
<213>
<400> 10

Met Met Pro Lys

1

ggtcgagaag
agccgatcte
tgacgaagag
cgagctecge
gagcaagteg
tcaaagagat
agcaggccga
agtccgactc
tgtcgetggt
cgctgtcgge
gtcgtaaccce
gctacaagac
agctgctcet

ddddadadada

Lys
5

Lys Glu

aacgtgacca
gccgaactcc
gaagcctgge
aaaatgaagg
cagaaggacg
gtccgaggag
agagaagaaa
gaggctgagg
caacacgcag
agccgtggcec
gaagaagtac
gaacatgctg
tgtgtatatg

d

Ixodes scapularis

sSer

Fuente2.ST25.txt

agctgaaaca
tgatgaaacc
tcgaagecct
acccgaccct
aggtccegge
atgattcagce
gagaaggaga
gccagcaaga
gcaggcacgce
caggggtacc
tcgtgcteca
cagatgtgcg
tatataaagt

Ala
10

val ser

gcagcggecg
caactcgggc
cgagtccgge
gatgacggcc
gacggggatg
ggcggatget
agaagcagac
agttggccaa
tgctctegtt
ccgagaagac
agacaggcgt
tctgageggy
cgagaatgct

ser Lys

Glu

ccgeegeegy
gatacgagcg
aggctcgaag
daggcageggg
gcnggecgtcc
gcgggccaaa
gatcgagcgt
gaagagcgat
tcecgtegge
gacgrgcggc
gcccctgtge
cagctagget

gaaaaaaaaa

Asp Ala
15

Pro Ile Asp

Lys His Lys

35

Gin Ser Pro

50

Pro Ala

Lys Asn val
ser Glu Ala

Ser Ala
115

Thr

val

20

Lys

Ala

Leu

Thr

Ile

His

Ala

Lys

LyS

85

Leu

Ser

Gly

Lys

Ser

Leu

70

Leu

Ala

Asp

Leu

Arg

Pro

55

Lys

Lys

Glu

Asp

Pro Ser

Lys

40

Glin

Ile

Gln

Leu

Glu
120

25

Arg

Ser

Lys

GIn

Leu

105

Glu

His Lys

Gly Thr

Gly Gly

Ile Gly

75

Arg Pro

90

Met Lys

Ala

Arg

AsSp

Glu

60

Gly

Pro

Pro

Trp

His

Gln

45

Gly

Gln

Pro

Asn

Leu
125

Lys

Asp

Ser

Thr

Pro

ser

110

Glu

Lys

Glu

Ser

val

Asp

95

Gly

Ala

His

Asp

Ser

Glu

80

Pro

Asp

Leu

480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1221

”;11



Glu ser

130

Asp Pro
ser GlIn

Ala Arg

Gly GIn

&'Iu Ala

210

Gly GIn
Gly Gln

val Pro

Gly

Thr

Lys

Gln

Lys

Asp

GIn

His

Ala

Arg

Leu

Asp

Ar

18

Ala

Asp

Glu

Ala

val

Leu

Met

Glu

165

ASp

Glu

Arg

val

Glu

Thr

150

val

val

Ala

Ala

Gly

Arg

Ser

Glu

135

Ala

Pro

Arg

Ala

Ser

215

Gin

His

Arg

val

Arg

Ala

Gly

Glu

Ala

Gly

Fuente? .ST25.txt
ASp Asp Glu Leu Arg

Gln

Thr

Arg

Gln

Glu

Ala

Pro

Arg

Gly

Asp

Arg

Glu

Arg

Leu

250

Gly

Ala
155

Met

Ser

Glu

val

Tyr

235

val

val

140
Leu Leu
Ala Gly
Ala Ala
Glu Arg
Arg Leu
22

ser GlIn

Ser Arg

Pro Arg

Lys

Glu

val

Glu

Gly

Arg

Glu
270

Met

Ser

Arg

Ala

Gly

Ala

val

Arg

Asp

Ala

Glu

Glu

Ala

240

Cys

Asp

val Arg

<210> 11
<211>
212>
<213>

<400> 11
cgatgcaggc

DNA

cagctcagcc
tgcagctagy
ccatcaagaa
gcacggagga
cccaaaacga
agaagctgca
tgctgtacca
agcccggeaa
gtgtacaaca

ctcccaccce

1942

260

His
275

gatgacgggc
gctgcagttg
aaccaacggt
caatgtggac
cggcctgatg
ggtccagtac
gaacaacaac
gtccctgaag
tccaaggatc
aacttacgaa

cttcttrrga

Ixodes scapularis

tttgcggtge

265

agttcaacaa

cagattcccc tgcagcccaa

cccgtgcaga agatggaccc

gtgttctact
gacaagcggg
accctcgaca
attttcacga

ctcaccaacg

acgttgtcrt
ctcattctac

tggcagtcaa

tcagctgect
tgttecctggce
acgtcaacct
tagccaagag
gcatttgggt
tgaagacaag
acagctgagg
tgtctegrtt
Page 10

aaacagttrtc
cttcccaget
cctcaccaac
ggtgcccatg
cacctggaaa
cactgcagac
gaacgtggac
gttggcggag
agcacctgaa
ctgctgtgaa
cattrtcttg

gggctgacte
gatgcgaget
cttcaggtgg
cacgtgctga
gacatccccg
caagtttcce
ggccaggaca
ctcaagatac
gtggcagcag
tyaaactctt
ttttcttttg

60
120
180
240
300
360
420

480
540

600
660



cggcgtgcta
cagagtgccg
aaaaagaaaa
ctcgtagtca
tgaaaatggt
tgacaaggat
aattcgaccc
tcccoccoccceca
cgttattectt
caacttatgt
tgaaactctg
tatttaaaca
agceccrgecc
actacattgc
tgtcaacaga
tactaaaaga
tgcatgtagt
tactgtagtg
tatcctttoa
gccctccaaa
tgttatgtgt
daddaddada
<210> 12

<211> 191
<212> PRT
<213>
<400> 12

1

cggaacaagg
ctgagecege
agtgaaaacg
gtctgtggcc
tgctttttat
tctcctttag
agcaaatgcc
cccceccaact
tttttcttca
gcataattga
ctccgecget
aaactgcata
tttcggtgty
atgaacggga
ttagaaccat
ctacgaaaag
tgagcgtaat
tccattaaag
gtaggagagc
acatgcacat
agaaaaagaa

dddddddada

tecctacattc
yacagecttg
gaaaaatgaa
gttgagtttg
tggtatcccc
ttgtattatg
caattctcaa
ttgtcgttgg
ttctttcttt
ttttcacagg
gctagtgtca
gcttaggggg
tgtacaagca
gaagtttagt
tttttggaac
tgttgacttt
ggtatcaccc
agcgagagtt
ggcactttrt
tttaagtgtg
ctcttaatta

ad

Ixodes scapularis

Fuente?.ST25.txt

ccaagttata
tttctgaqgga
aaattrtceea
gtgtaaagaa
tatcacaccg
gtggctggag
gatttgagtf
attgtctaac
ttgttgtcac
ctgcyacgca
tcacgggacg
cagtctgtgce
tctctgtgta
tgttrttttg
ggctggaaag
ttgcatcggt
ctcgtaaaca
tggttaaagg
gcaaatagcg
aattgttgcg
aaatatttgt

Met GIn Ala Met Thr Gly Phe Ala val GIn Phe
5

10

Gly Leu Thr pro Ala Gln Pro Leu Gln Leu GIn
20

Asn Phe ggo Ala Asp Ala Ser

40

25

Leu GIn Leu Gly

Gln ?gs Met Asp Pro Leu Thr Asn Leu Gln val

55

tggtgttgtic
gagccgaacg
(qrrgcttrean
gaaaaaggtg
agcacgaaca
cacacgaggc
cattgaggtt
dgtgtaaatg
gcgccocaeggg
gtctgtaaaa
accatcgcgt
aaagtggaac
acatyaacta
trtttttttt
ataaccgcic
ttggcaacgt
ataacagtgc
ttgttaattg
ctgctggagg
gcggcttgta

ggccaaaacg

gcgtagsgggg
caccacttcg

arraacartre
tctettttag
taagaaatcc
acctgttgcc
gttttgctcc
ggcgacgact
ggacgcgaca
gaaggggaag
Tttetctgac
aaccaaacty
ctttacatga
caggtgacta
attttgtttc
ttgtttggca
aatggagcag
aggtccegtgt
cgtcatatct
caaytatgtg

Lcaaaaaaaa

Asn Lys Asn Ser Phe
15

Ile Pro Leu GIn Pro

Thr asn Gly Pro val

45

Ala Ile Lys Asn Asn
60

Page 11

720

780
R40

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1800
1920
1942

\-e



val
65

Thr
ASp
Leu

Thr

@.

145

Pro

ASp

Glu

Ile

Thr

Ile

130

LyS

Gly

val

AsSp

Pro

Ala

115

Ala

Leu

Asn

val Ala Ala

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

<220>
<221>
<222>

.<223>

<400>

13
1428
DNA

Ixodes scapularis

Phe

Gly

Ala

100

ASp

Lys

Thr

Pro

Gly

Tyr

Leu

85

Gln

Gln

Arg

Asnh

Ar

16

val

misc_feature
(701)..(701)
nisa, c, g, ort

13

Phe

70

Met

Asn

val

Asn

GIn

ser
Asp
Glu
Ser
val
135
Ile

Thr

GIn

Cys

Lys

val

Gln

120

Asp

Trp

Leu

Thr

Fuentel.ST25.txt
Leu val Pro Met His

Arg

Gln

105

Lys

Gly

val

ser

Tyr
185

val

90

Tyr

Leu

Gln

Leu

Leu

170

Glu

Phe

Thr

Gln

Asp

Lys

Leu

Leu

Leu

AsSn

Met

140

Glu

Thr

Ile

Ala

Asp

AsSn

125

Leu

Leu

Arg

Leu

val

Thr

Asn

110

Asn

TYr

Lys

Ala

His
190

Leu

Trp

95

val

Ile

Gln

Pro
175

ser

Ser

80

Lys

Asn

Phe

Ser

GlIn

160

Glu

cgcgcegtge agaagctgeg tcgggaggtt

caccaggcca
actcgtgcta
cagaaggtac
ggaggttcca
gaacccacce
ggagtcctceg
accctcggea
atccccacga
atccaggtct
gacctgactg
attgacgtca

ggatcgagat
agtttgagga
tcgaggatag
ccaggatccc
gtggcatcaa
gcggagagga
tcgagacagt
agaagtctca

Ttgaggggga
gcatcccacc

acggtatcct

tgaatcgttc
gctgaacatg
tgacctcaag
caaggttcaa
ccccgacgaa
agacactggg
gagaggcgtc
gatcttctcc
gcgtcccctg
tgctcctega

gcgggtcagt

gagaaggcaa
ttcgagggag
gaccttttcc
aagactgatg
cagctggtca
gcagtcgect
gacctcgtge
atgacgaaac
acggectcgg
acaaaggaca
ggtgtgcccc

gcagaguaca

agaggaccct
aggacttcag
gttccaccat
tggacgagat
aggagttcit
acggtgccge
tgttggacgt
tgatcccccg
acgagcagag
accaccagct
aaatcgaggt

ngggtacagg

Page 12

gtccactget
tgagaccctg
gaagcctgtt
tgtgcttgte
caatggcaag
cgtgcaggct
gaaccctctg
taacacagtc
cactgtcacc
gggcaagttc
gaccttcgag

Cadcaagcag

60
120
180
240
300
360
420
480
540
600
660
720



aagatca
aaggacg
aacgaac
ggaggca
aaatggc
ctogetg
ccgacgg
gtacagc
catcatt
tggacct
tttcgtt

tgggagg

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

<220>
<221>
<222>
<223>
<400>
1

Leu Ser

Gly Glu

AsSnh Met
50

Glu Asp

65

Gly Gly

Phe Asn

Ala Tyr

cca
ccg
tgg
agc
tgg
ata
aca
gaa
tca
att
gta
9499

14
372
PRT

Ixodes scapularis

tcaacaatga
aaaagtttgc
agtcttatge
tctccgacga
agcagcacag
ctgtgcagcc
aagatgactc
aggcatgggg
ccacctctac
taccatgatc
gtaacttaaqg

ctgggtatca

misc_feature
(234)..(234)
Xaa can be any naturally

14

Thr

Asp

35

Asp

Gly

Ser

Gly

Gly

Ala
20

Phe

Leu

ASp

Thr

Lys
100

Ala

His

Ser

Phe

Leu

Arg
85

Glu

Ala

Glin

Glu

Arg

Pro

val

Ala

Thr

ser

55

Lys

Pro

Thr

Gln

ccagaacagg
cgacgaggac
ctactcccte
ggacaagaag
tgacgctgat
gattgtagcc
tacaaaggac
cagcagcatt
agtgctgctg
attctctgta
ttatacagat

aataaaagtg

Arg Ala val Gln %ys Leu Arg Arg

Arg

Leu

40

Thr

Thr

Lys

Arg

Ala
120

Fuente2.ST25.txt

ctgacgcctg
aagaaggtca
aagaaccaga
actattgagc
gcggaagaac
aagctgtacc
gagttgtaaﬁ
atcacaagtc
ctgcetgect
caaaaacaat
gtcttctact
tttctattaa

occurring amino

Glu val Glu
10

Ile Glu Ile

25

Thr Arg Ala

Met Lys Pro

val Asp

ASp
75

Gin GIn

90

val

Ile Asn

val Leu

Page 13

aggacatcga
aggagaaggt
ttggagacaa
aagctgtgga
tcaaggaaca
ctgcaggagg
aacaaggcca
atctgttacg
tttagctggt
tctttetgtg

gggtgggctt
aaaaaaaa

acid
Lys Ala Lys

ser Phe
30

Glu

Phe Glu
45

Lys

val G1n

60

Lys

Glu Ile val

Leu val Lys

Glu
110

Pro Asp

Gly Gly Glu

gaggatggta
ggaggcccge
ggagaagatg
cgagaaaatc
gaagaaacag
caccccaccg
gatctcttgg
atcatgagct
tgagtgttct
ttttitttet
tctccatgag

Arg Thr

15

Phe Glu

Glu Leu
val

Leu

val
80

Leu

Glu Phe

95

Ala val

Glu Asp

780
840
900
560
1020
1080
1140
1200
1260
1320
1380
1428



Thr
Glu
145
Ile
ser
Asp
Pro
Gly
Lys
Glu
val

.Ser

Ser
305
Lys
GlIn

Tyr

LyS

Pro

Thr

Asn

Ar

21

Ile

Ile

Arg

LysS

Leu

290

ASp

Trp

Lys

Pro

Asp
370

<210>
<211>

Asp

val

Thr

val

His

195

Gly

Leu

Thr

Met

Glu

275

Lys

Glu

Leu

Lys

Ala

355

Glu

15
1847

Leu

Gly

Lys

Thr

180

Gln

val

Arg

Ile

val

260

Lys

Asn

Asp

Glu

Gln

340

Gly

Leu

val

Gly

Lys

Ile

Leu

Pro

val

Asn

245

Lys

val

Gln

Lys

GIn

325

Leu

Gly

Leu

val

150

Ser

Gln

Gly

Glin

Ser

230

Asn

ASp

Glu

Ile

Lys

310

His

Ala

Thr

Leu

135

Met

Gln

val

Lys

Ile

215

Ala

Asp

Ala

Ala

Ser

Asp

Pro

ASp

Thr

Ile

Phe

Phe

200

Glu

Glu

GIn

Glu

Arg

ASp

Ile

Asp

Thr

Pro
360

Fuente?.ST25.txt

val Asn Pro

Lys

Phe

Glu

185

Asp

val

ASp

AsSn

Lys

Glu

Ala

val

345

Pro

Leu

Ser

170

Gly

Leu

Thr

Xaa

Arg

Phe

"Glu

Glu

Gln

Thr

Glu

Thr

phe

Gly

Leu

Ala

Leu

Lys

Ala

315

Ala

Pre

ASp

Leu

140

Pro

Ala

Arg

Gly

Glu

220

Thr

Thr

Asp

Glu

Met

300

vail

Glu

Ile

Lys

Page 14

Thr

Ary

Ser

Pro

Ile

205

Ile

Gly

Pro

Glu

Ser
285

Gly

Asp

Glu

val

365

Leu

Asn

Asp

Leu

190

Pro

Asp

ASn

Glu

Tyr

Gly

Glu

Leu

Ala

350

Asp

Gly

Thr

Glu

175

Thr

Pro

val

Lys

Asp

Lys

Ala

Lys

Lys

Lys

Ser

Ile

val

160

GIn

Lys

Ala

Asn

GIn

240

Ile

Lys

Tyr

Leu

Ie

320

Glu

Leu

Thr

1A



<212> DNA

<213>

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

<400> 15
cgacgtgttt

cggtgatgaa
cgcagatagg
agaaggatgg
tggttcggat
catcgttccc
gagctgacgq
gaagcagcga
agcacaacaa
agagtgacgg
accctgtcag
gcaacaccaa
cgaccaacgg
ccctcaagtt
gtatggccga
tggaaaagca
tggagcacgg
tcgagggceca
aggtgctcgg
ccgtgggcag
cagagtccct
ttgtggccga
agggcctcac
tgcaccggga
gcactaccca
tgtacaggag
ttgccttgec
gttgccagag

ttcgagacaa

misc_feature
(1814) .. (1814)
nisa, c, g, ort

gtgagtgcag
ctgcctacgg
tcaccggaaa
atcggtgect
cacgcectec
ttggtgggag
cctggccttc
caagtggact
cccatacatc
tgccaaccaa
ggccaagata
caacgacggt
ccactttggg
cctgacgacg
ctcagagaag
gaaggaggag
ccccgagcag
gagccacaaa
gcgccaggag
tgttccgeca
gctgagcagc
ggtgcatcaa
ggccgagcag
cgtctccaac
cttcttgctg
cagcaaagag
ctecectece
gagcceccct

ggccactgtt

Ixodes scapularis

cggtgaactg
actgcgertt
ttcgagtaca
ttctgggagt
ctgaagagca
gtggagctgg
tggtacacayg
ggcctggeca
atgggcatgg
cagctagcgg
gaatacttca
gactacgaga
gtgtccgceg
agcctgcatg
gagaagttct
taccggaaga
gcctacgaca
ttgtttgagg
cgcaccctgt
ccgcagatgg
cagcgggage
cgcacggcca
ctgcaagtge
aaccagcecge
tttgcaacgt
gcggeggeca
atggagtgga
cecetterrat

tggggggagg

gacggtgtcg
taggcgct&t
agtacagttt
acggcggcaa
dgaaaggatc
tgttccgeac
acaagaagca
tcttcttcga
tgaacgatgg
gatgccagcg
acaacattct
tgtgcttccg
ccacgggggg

cggagggcac
ccaaggagta

cgcaccecgga
cgcagcagca
ggctcaaggc
cgctyggtgtc
gtggagtgcc
tgctgcagac
cccigcaaca
tccaccaggt
agaggactgg
tgcagttggc
agaagttcta
ccttaacccc
tgggtggggt
ggcaagagat
rPage 15

Fuente2.ST25.txt

tggccacgcg
cgtcgiccaa
caagggacce
ttgcatcgec
catctggtecc
cacgggtacg
gycggagggt
ttccttecgac
aacaaaagcc
ggacttccgce
cacggtgctg
tgcggagaac
cctggcagac
gcagccggec
tgaagtatac
ggaggccgcet
gcgcgagerg
actgcaccgc
ggctggcggc
gtcgctgcag
ggtggctcag
c€cagggggcg
gcgggacagce
ctgcgegaca
tgtcacgctg
ctgagtgcag
acagactgcc
gccacageca

tcatccggag

atggcagegg
ctctacgeca
tacctggcgc
agtgaggaga
aagctgecga
ggcaggatag
cctgtetity
aatgataaca
tacgatcatg
aacaagcctt
ttccacaacy
gtgttecctgce
gaccacgacg
ctggcccagg
aaggacaagc
aagcaggcca
cgccagatct
aagctggacg
gcoggegtgg
aggcacgaag
gtcaagagct
ggaggcaccc
gtggccagea
tcctgtetca
ggctacttgg
atctcgagec
agaaaccagt
tcacccattc

tgecgcaacaa

60
120
180
240
300
360
420
480
540
6G0
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



- 4/

Fuente2,.ST25.txt
aacatggccg tacagaggga ggggtgctcc agaactgggt cccagccaca tcgttgegtg 1800

ggagcgcctt tctncctcac tctaaaaaaa aaaaaaaaaa aaaaaaa 1847

<210> 16

<211> 497

<212> PRT

<213> 1Ixodes scapularis

<400> 16
Met Ala Ala Ala val Met Asn Cys Leu Agg Thr Ala Leu Leu Gly Ala
1 5 1 15 :

Leu val val Gln Leu Tyr Ala Thr GIn Ile Gly His Arg Lys Phe Glu
20 25 30

Tyr Lys ;gr Ser phe Lys Gly PSO Tyr Leu Ala Gln kgs AsSp Gly Ser
4

val 250 Phe Trp Glu Tyr g;y Gly Asn Cys Ile gga ser Glu Glu Met

val Arg Ile Thr Pro Ser Leu Lys Ser Lys Lys Gly ser Ile Trp Ser
65 70 75 80

Lys Leu Pro Thr ggr Phe Pro Trp Trp ggu val Glu Leu val ghe Arg
5

Thr Thr Gly Thr Gly Arg Ile Gly Ala Asp Gly Leu Ala Phe Trp Tyr
100 105 110

Thr Asp Lys Lys Gln Ala Glu Gly Pro val Phe Gly Ser Ser Asp Lys
115 120 125

Trp Thr Gly Leu Ala Ile Phe Phe Asp Ser Phe Asp Asn Asp Asii Lys
130 135 140

His Asn Asn Pro Tyr Ile Met Gly Met val Asn Asp Gly Thr Lys Ala
145 150 155 160

Tyr Asp His Glu Ser Asp Gly Atla Asn GIn GIn Leu Ala Gly Cys 61n
165 170 175

Arg Asp Phe Arg Asn Lys Pro Tyr Pro val Arg Ala Lys Ile Glu Tyr
18 185 190

Phe asn Asn Ile Leu Thr val Leu Phe His Asn Gly Asn Thr Asn Asn
195 200 205

Asp Gly Asp Tyr Glu Met Cys Phe Arg Ala Glu Asn val FPhe Leu Pro
210 215 220

Page 16



Thr

225

ASp

Thr

Phe

Glu

Glu

305

Arg

Ala

Leu

Pro

Glu

385

val

His

val

Ser

Thr

465

Gly

Asn

His

GIn

Ser

Glu

290

His

Gln

Leu

Ser

Pro

370

Ser

Lys

Gin

Leu

Asn

450

Thr

Tyr

Gly

ASp

Pro

275

Tyr

Gly

Ile

His

Leu

ser

Gly

His

Asn

His

Leu

His

Ala

Ala

260

Glu

Arg

Pro

Phe

340

val

Gln

Leu

Phe

Ala

420

GlIn

Gln

Phe

val

Phe

Leu

245

Leu

Tyr

Lys

Glu

Glu

325

Lys

Ser

Met

Ser

val

405

Gly

val

Pro

Leu

Tyr

Gly

Lys

Ala

Glu

Thr

GIn

310

Gly

Leu

Ala

Gly

Ser

390

Ala

Gly

Arg

Gln

Leu

470

Arg

val

Phe

GIn

val

His

295

Ala

Gln

Asp

Gly

Gly

GlIn

Glu

Thr

Asp

Ser

ser
Leu
Gly
280
Pro
Tyr
Ser
Glu
Gly
3

val
Arg
val
Gln
ser
440
Thr
Ala

Ser

Fuente2.ST25.txt
Ala Ala ;gg Gly Gly Leu

Thr

Met

265

Lys

Glu

ASp

His

val

345

Ala

Pro

Glu

His

Gly

Thr

Lys

Thr

250

Ala

Asp

Glu

Thr

Lys

Leu

Gly

Ser

Leu

Glin

410

Leuw

Ala

Cys

Leu

Glu
490

Ser
Asp
Lyﬁ
Ala
GIn
315
Leu
Gly
vai
Leu
Leu
395
Arg
Thr
Ser
Ala
Gln

475

Ala

Leu

ser

Leu

Ala

300

GlIn

Phe

Arg

Ala

Gglin

380

Gin

Thr

Ala

Met

Thr

460

Leu

Ala

Page 17

His

Glu

Glu

285

Lys

Gln

Glu

Gin

val

365

Arg

Thr

Ala

Glu

His

445

Ser

Ala

Ala

Ala

Lys

270

Lys

Gln

Arg

Gly

Glu

350

Gly

His

val

Thr

Gin

430

Arg

Cys

val

Lys

Ala
Glu
255
Glu
Gln
Ala
Glu
Leu
335
Arg
Gly
Glu
A1a
Leu
415
Leu
ASp
Leu

Thr

Lys
495

Asp

240

Gly

Lys

Lys

Met

Leu

320

Lys

Thr

val

Ala

GIn

400

GlIn

GIn

val

Ser

Leu

480

Phe



Tyr

<210> 17
<211>
<212>
<213>

DNA

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

<400> 17
catcactagt

gctaaagctt
gaggacagcg
gccgacagca
gactcccaag
gagttgagag
cggcagcaag
tttgactctt
tacgagcact
cgggtrtagtg
gtgaaggaca
cagaggctgc
gacatctttt
agcttcgtge
atgggctgga
gacaaggatg
aagatgaagc
gaggaagagg
ccecgecaagt
tttgagcgct
gatgcagagg
attcagtcta
gcgggacagt
acgggcangt

2475

misc_feature
(1342)..(1342)
nisa,c, g, ort

misc_feature
(1388)..(1388)
nisa, ¢, g, ort

agcgagacac
cttcatccac
atgacgaagg
gcgactcgaa
acgaagaaaa
ggaaggacca
aggacgccaa
ccgacgaaga
atccgcacat
acctggacga
dagagcacgqgg
agaaaggaca
cgcacgagac
cttcaaggat
tcaagecccg
actcgacagc
tgccgggtca
aggccaagtg
acccatgtct
gtctggatct
acctgattce
ttgtctatga
tctttgeatc

gcctcaagaa

Ixodes scapularis

gtgcgtaaaa
ttccaagecgc
gtcaagcagc
cgatttgtcg
cacgaagatt
ggaggcaccg
ggaggacaga
ggacgttcgc
cggttatgat
cttcctgagg
acaggacgtt
gttccccage
catgatccac
agaaaaagca
agtaaagaag
gggcagcaat
tgaggagtct
gagagagcag
gcgcgcagtce
ctacttgtgc
tcagctgcecc
gggtrcatacg
anggtccgag

gttccagttc

Fuentel .STZ25.txt

atggggccca
accgceggec
gcctactecg
gacacggagg
acrttgactg
gtggagtcty
cgaacgcaag
aacacggttg
ctggaaggca
aaaatggatg
gtcctgaccg
tcgacgactg
ccggtgacca
atggtgtcaa
catgacccag
gagcgaatgc
tacaacccgc
gagcccgaag
ccagcctacg
ccgaggcagc
aaacccaagg
gactgtgtce
gacggcaccg
gaggegeeeg

aaacgctgtc
ccacaataag
acttggagga
cgtcggagga
gagtggaggg
gcaaaaggtc
tggtggaaga
gcaacattec
agccaatect
accccaacta
acgaagatgt
acccttacga
ggcaccectee
agatggtgca
aaagattcay
agcgecacat
cggccgaata
aacggcgeat
aacgcttcat
ggaagatgag
acctgcagecc
tctgectgte
ttcgcatttg
tgaagagcgt

Page 18

taagcagccc
caagcagacg
ctccgaagga
tgactacgat
gaaggacctt
ggcatggcac
tgaatatgcc
tctggagtgg
gaagccgect
ttggaggacg
ggacctgatt
gccatttgag
ccagaaacgc
cgcaatcaag
cctecetgtgg
ccecggeacce
cctct{cacc
aaacttcctg
tgaggagagg
ggtgaatgtg
tttcccaage
tttggagect
ggagctcttg
ggcctggtyt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560

1020
1080
1140
1200
1260
1320
1380
1440



ccagttgtcg
gttacggaca
gtcctcggge
cctctcecgg
gcactcgagg
ccatcagttg
tcccgggtac
cgggtctacc
atctcgtgea
cggctgatgt
aatgccgeea
gacgatcgca
ctgatcgtgc
gactgcgect
cggctcttca
caataaaagg
aaaaaaaaaa
aaaaaaaaaa
32 4,

<212> PRT
<213>

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

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

<400> 18

Met Gly Pro Lys Thr Leu Ser Lys Gln Pro Ala Lys
1 5 10
Thr Ser Lys égg Thr Ala Gly Pro Igr ITe Ser Lys

Ser Asp ggp Glu Gly Ser Ser igr Ala Tyr Ser Asp

ttcccatgaa
aactgectgec
caggcggcyag
ggggagcgtc
ggagactact
tccacgegge
tgttccaccc
acctgctcaa
tgggecegtec
ggttcgatct
tccgeagtgt
gcgtgatcgt
cactgagacg
tccatcccca
cctaagcegg
actccacacc
aaaaaaaaaa

dadaa

misc_feature
(438)..(438)
Xaa can be any naturally occurring amino acid

misc_feature
(453)..(453) .
Xaa can be any naturally occurring amino acid

actctgcgtg
gttcaccacg
tagtggagtg
tgcgggtegt
ttgccactgt
ggttcgcagg
gctgcgececc
gcaggagcetg
acccccaggt
ggacctcteg
ggcgttccat
ttcgcacggt
gctgaagaac
ccagccgtgg
gacgtcgtct
taaaaaaaaa

ddddddaddad

Ixodes scapularis

Fuente2.ST25. txt

gacaagactg
ggacaccgag
ggagcagacg
tcaccgecac
cacggacgag
ctcecccttea
ttcctgetag
gccaagagge
gacaatctyc
accaaaccgt
ccgcgetatc
atggtgtaca
catgccatca
atagtcacgg
ggtgtacata
dddaaaaaaa

daddaddaada

Page 19

tttccatgee
ttgtctgece
tcggectect
ggtgtrggtgc
ggacaggcca
gcaaggcgaa
tggcgtgeca
tcacatccaa
tgatcggeac
accagcagct
cactgtttgc
atgatttact
gcaagggrat
ccggagcaga
gtgaatcgte
aaaaaaaaaa

dddddddada

45

ggatgccgga
tceccgaaga
ctccagagtt
aggtgacgtg
ccgtgettgt
g9gcggggty
gcgcacagtg
ttgcaagtgg
gtacgagaag
gcgcatacac
gtcecgeegge
gcaaaaccca
gggtgtgrtg
cagcacgctg
aagaccgtgce
aaaaaaaaaa

ddddddadadad

Ala ser Ser Ser
GIn Thr Glu Asp
30

Leu Glu Asp Ser

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2475

S\



Glu

Ser

65

Thr

Gln

Gin

Tyr

Asn

145

Leu

ASp

Asp

Leu

Pro

225

Pro

Ile

Trp

Leu

305

Gly

50

Glu

Leu

Glu

Glu

Ala

130

Ile

Glu

Phe

LyS

Ile

210

Tyr

val

Glu

Ile

Ala

Asp

Thr

Ala

ASp

Phe

Pro

Gly

Leu

Ser

195

Gln

Glu

Thr

Lys

ASp

Ile

ASp

AsSD

Gly

Pro

100

Ala

Asp

Leu

Lys

Arg

Pro

Arg

Ala

260

Pro

Lys

Pro

Ser

Tyr

val

85

val

Lys

Ser

Glu

Pro

165

Lys

Gly

Leu

Phe

His

245

Met

Arg

Asp

Ala

Ser

AsSp

70

Glu

Glu

Glu

Ser

Met

Gln

GIn

Glu

230

Pro

val

val

Asp

Pro
310

ASp
35

ASp
Gly

Ser

ASp

Tyr

Leu

Asp

ASp

215

ASp

Pro

Ser

Lys

Ser

295

Lys

Ser

ser

Lys

Gly

Arg

120

Glu

Glu

Lys

Asp

val

200

Gly

Ile

Gln

Lys

Lys

280

Thr

Met

Fuentel.ST25.txt
Asn Asp Leu Ser Asp
60

G1n

ASp

Lys

105

Arg

Glu

His

Pro

Pro

185

val

Gln

Phe

Lys

Met

265

His

Ala

Lys

Leu
90
Arg

Thr

Tyr

Pro

170

Asn

Leu

Phe

Ser

ASp

Gly

Leu

Glu

75

Glu

Ser

GIn

val

Pro

155

Arg

Tyr

Thr

Pro

His

235

Ser

His

Pro

Ser

Pro
315

Glu

Leu

Ala

val

Ar

14

His

val

Trp

ASsp

Ser

220

Glu

Phe

Ala

Glu

Asn

300

Gly

Page 20

ASnh

Arg

Trp

val

125

Asn

Ile

ser

Arg

Glu

205

Ser

Thr

val

Ile

Arg

Glu

His

Thr
Thr
Gly
His
110
Glu
Thr
Gly
Asp
Thr
190
ASp
Thr
Met
Pro
Lys
Phe

Arg

Glu

Glu

LyS

Lys

Arg

Asp

va'i

Tyr

Leu

175

val

val

Thr

Ile

ser

255

Met

Ser

Met

Glu

Ala

Ile

80

Asp

Gln

Glu

Gly

Asp

160

ASp

Lys

ASp

Asp

His

240

Arg

Gly

Leu

Gln

ser
320

|4S



Tyr
Trp
LyS
Glu
Lys
®..
Glu
Gln

Leu

Gly
Arg
Cys
545
His

Ala

Asn

Arg

Tyr

Arg

Met

Pro

Gly

Phe

Leu

450

Ser

Lys

Phe

Pro

val

530

Gly

Gly

val

Pro

Glu

Pro

355

Phe

Arg

Lys

His

Phe

435

Thr

val

Thr

Thr

Pro

Ala

Arg

Arg

Pro

GIn

340

Cys

Glu

val

ASp

Thr

420

Ala

Gly

Ala

val

Thr

500

Gly

Leu

Gly

Gly

580

Ala

325

Glu

Leu

Arg

Asn

Leu

405

ASD

Ser

Xaa

Trp

Ser

485

Gly

Gly

Pro

Asp

Thr
565

Leu

Glu

Pro

Arg

Cys

val

390

G1n

Cys

Xaa

Cys

Cys

470

Met

His

Ser

Gly

val

550

Gly

Pro

Tyr

Glu

Ala

Leu

375

Asp

Pro

val

Ser

Leu

455

Pro

Leu

Arg

Gly

Gly

Ala

His

Phe

Leu

Glu

val

360

ASp

Ala

Phe

Leu

Glu

440

Lys

val

ASp

val

val

520

Ala

Leu

Arg

Ser

Fuente?l.ST25.txt
Phe Thr Glu Glu Glu

Arg
345
Pro
Leu

Glu

Pro

Asp

Lys

val

Ala

val

505

Gly

Ser

Glu

Ala

330

Arg Ile Asn

Ala

Tyr

ASp

Ser

410

Leu

Gly

Phe

val

Cys

Ala

Ala

Gly

cys

570

Ala

Tyr

Leu

Leu

395

Ile

ser

Thr

Gln

Pro

475

val

Pro

ASp

Gly

Arg

Pro

Lys

Glu

Cys

Ile

GIn

Leu

val

Phe

460

Met

Thr

Pro

val

Ar

54

Leu

Ser

Gly

Page 21

Phe

365

Pro

Pro

ser

Glu

Arg

Glu

LyS

ASp

Arg

Gly

Ser

Leu

val

Gly

Glu

Leu

350

Phe

Arg

Gln

Ile

Pro

430

Ile

Ala

Leu

Lys

Arg

Leu

Pro

Cys

val

val
590

Pio

Ile

Glin

Leu

val

415

Ala

Trp

Pro

Cys

Leu

495

val

Leu

Pro

His

His

575

Ser

Lys

Ala

Glu

Arg

Pro

4C0

Tyr

Gly

Glu

val

val

480

Leu

Leu

Ser

Ary

Arg



val Leu

Thr vail
610

Arg val

600

Tyr His Leu Leu

615

Thr Ser Asn Cys Lys E;g Ile ser

625

Asp Asn Leu Leu Ile Gly Thr Tyr

645

Leu AsSp Leu Ser Thr Lys Pro Tyr

660

Ala Ile Arg Ser val Ala Phe His

Ala Gly Asp Asp Arg Ser val

680

Iie
695

ASp Leu Leu Gln Asn ;ro Leu Ile
10

His Ala Ile Ser Lys Gly Met Gly

His GIn Pro Trp Ile val

phe Thr

<210> 19
<211> 447
<212> DNA
<Z213>

<400> 19
caaagatgct

agtgcttecg
cgaatcggaa
gggagaatgt
ttatgcagat

accagctctg

cgtgcaaaat

ddaadaaaaaa

<210> 20

740

gctgttctge
trtcgectge
gtacccgegg
tgactcgacc
ccagactagg
tggccaccag
gcgtcggggg

ddaadddadaa

Thr Ala

Ixodes scapularis

ccgacgtgeg
aacacatycc
Cctcaaggacg
gaagagaagt
tcggccgacyg
tggagggact
gagagagttt

ddddada

Fuentel .5T25. txt

Lys GIn Glu

Cys Met Gly

Glu Lys Arg
650

Gin GIln Leu
665

Pro Arg Tyr
Ser His

val

Pro Leu
715

val

val Leu Asp

730

Gly Ala Asp

ccaacatcct
cctacgtgca
tggacgacgt
gccccaagtg
agcccatgac
gacagatggc

tggaataaaa

Page 22

Phe His Pro Leu Arg Pro Phe Leu Leu val Ala Cys
595

605

Leuv Ala Lys
620

Arg Pro Pro
Leu Met Trp

Arg Ile His
670

Pro teu Phe
685

Gly Met val
700

Arg Ary Leu
Cys Ala phe

Ser Thr Leu
750

cattgtggaa
caacatcaag
gctcggeggt
tgyccatgag
caccttctac
ggctttgacyg
catgcgectt

Gln Arg

Arg Leu

Pro Gly

Phe Asp
655

Asn Ala

Ala Ser

Tyr Asn

Lys Asn
720

His Pro

Arg Leu

caaggcttgg
gcgaagatgt
gcagcegect
cgggcctatt
aagtgctgea
aactcatgecc

actticataa

60
120
180
240
300
360
420
447



<211> 108
<212> PRT
<213>

<400> 20

Met Leu Leu Phe
1
Gly Leu Glu

Asn Ile Lys

35

val Asp Asp

50

Thr Glu Glu

65

Gln ITe GIn

Cys Cys Asn

<210> 21
<211>
<212> DNA
<213>

<220>
<221>
@2
<223>

<400> 21
cccececcagge

agcgccacct
aggccaacac
gtattgtgcc
ggtttgcctc
ggttgrtggg
acggcaaacc
aatcgagcgt
aatggagtag
cggggeeggc
ttgtgtgtgt

1567

Ixodes scapularis

gys Pro Thr Cys

Cys Phe Arg Phe Ala

20

Ala Lys Met Ser Asn

40

val Leu Gly Gly Ala

55

Lys Cys Pro Lys Cys
70

Thr Arg Ser Ala Asp

85

GIn Leu Cys Gly His

100

misc_feature
(785)..(785)
nisa, ¢, g, ort

gcagggcettc
ggcaagcatg
caactgagcg
rgctgcgggce
gcgtcttagg
gacacgagcg
gtttgttccc
cggcgeegec
ttgacactcg
gaccgagcgt
gcttggtcac

Ixodes scapularis

gttcaggtcg
caggtcaatg
gccacgcccc
tgcgggatta
agtaggcacg
gcgtggggeg
acccgeggaa
tccgacagec
ggtcgcaget
agagcttgct
agacaatggg

Fuente2.ST25.txt

Ala Asn Ile
10

Cys Asn Thr
Arg Lys Tyr
Ala Ala Trp

Gly His Glu
75

Glu Pro Met
90

GIn Trp Arg
105

accagggggc
gatatgagaa
caggggaggg
gctcgteecg
gccteecttc
cagccagcecet
tgaaaatttt
ccgagtgceac
cgaacaagct
gtgcgtagtt

cagcttccga

Leu Tle val

Cys Pro Tyr

30

Pro Arg Leu

45

Glu Asn val
60

Arg Ala Tyr

Thr Thr rPhe

Asp

ccrececgea
ccccacctac
ggaaaagggg
cgttgttecy
tgcacccggt
gagcittggg
gtttgcctea
tctgtctgtt
cccgtaaaac
gtggataaaa

cgttagccac

Page 23

Glu G1n
15

val His

Lys AsSp

ASp Ser

Phe Met
80

Tyr Lys

agccccgagg
aagtacttcg
gcggacggac
ggagccagtt
caaggaccat
tcccggtacce
gtttcttteg
gcgaaagacc
gctacttaac
ctrrtttttt

gcgccacacg

60
120
180
240
300
360
420
480
540
600
666

21



Fuente?.5T25.txt

ctcgectttg ttttcttctt ctcgoggttg tcatacttag tttccattgg

ttccagtccg ggegggegee cccgttcagg cgcgtcctga tcaaaattga

gtgcngtgea tttattggec gecagcagggg gttcccgggt geacctggtg

catgtcgtga ctttcccctc agacggttgt ccttgotcat ggotcgttca

gctggtagtc tctgttgctt aggttigtag gagcacacta cagcagaggg

ttttctaagc tgtatataca tgaggaaaac attgcyttgc acacacgega

gtttttagtt gggacagtga acgttttttg tacaggttat tatgtagtge

atgtgccagc tgcatgtgtt ttcctgcatg tggggaagcc tccgtgetge

gtgcggeccce tcctgagttt ccatgtgeca tgigoccage ctagggtgaa

agatgccctt gcgcacggtg tgccccggeg agecattgtgt gtccgtaggc

attcatgcga aattaatgtg gtcacagctg tcattgtctc agtgaacata

aaatttgtct cccctgtcag tgtgtgcttc tcttggttct acactigoct

tagtttgccg gactgtcctt ttcggtccca ggtcgacage aggctataac

gtattttcca gtatcgggtc acaccaggtg taacctattg tgcatgtagt

tggaaaagct aaaataaaaa tttgcaagag tctcactaaa aa2aaaaaaa

daaaaaa

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

<400>

22

44

PRT

Ixodes scapularis

22

cgggttaaca
gcatttggtt
tcgtgacacg
cacctctagt
tgtcacaaag
gtttcggect
ctacatttgt
cccgagetgt
ctgygggtge
catcgacgct
tcatatgtec
gcatrtitgt
daacaattccg
gtaacttgag

dddadadaada

15

pro GIn Ala Gln §1y Phe val Gin val ggp GIln Gly Ala Leu Pro Ala
1l

ser Pro Glu ggu Arg His Leu Ala Ser Met GIn val Asn gTy Tyr Glu
0

25

Asn Pro ;hr Tyr Lys Tyr Phe g1u Ala Asn Thr Asn
5 0

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

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

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

23

704

DNA

Ixodes scapularis

misc_feature
(534)..(534)

nisa, ¢, g, ort

misc_feature
(598)..(598)
nisa, ¢, g, ort

Page 24

720
780
840
900
9€0
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1567



agttcttcga
gcgtttitta
ccgaatgegt
cgctcgagga
tatatctact
cgagagggga
acttttacct
ccgtgtgetg
ttttgagcac
tccatgttgg
ctttggaaaa

ddddddddadd

or t

or t

or t

<400> 23

tgagaagaca ctagaggaca
catgcagcag ttccattccg
ccgcaacatt gtctggattg
ctacattcca atcttctagt
gtgtaatata tatatatata
tctggttagc tgcgattgtg
aggaaaaaaa ttggccaata
tctattttta cttcgcttta
tttgcagttc gtctttctte
atgtgtgaat gaatgactaa
aaaccccaac tccagetggce
aaaaaaaaaa aaaaaaaaaa
<210> 24

<211> 681

<212> DNA

<213> 1Ixodes scapularis
<220>

<221> misc_feature
<222> (432)..(432)
<223> nis a, c, g,
<220>

<221> misc_feature
<222> (467)..(467)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (472)..(472)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (481)..(481)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (493)..(493)
<223> nis a, ¢, g,
<220>

<221> misc_feature
<222> (495)..(495)
<223> n is a, c, g,
<220>

<221> misc_feature
<222> (499)..(499)
<223> nis a, c, g,
<220>

FuenteZ.ST25.tXt

gcatgaggtg
tgcctacgtg
tgctcagegt
aaagaaatgg
tcgcaaaatt
aaaaaatgta
tttgaagtta
gctattgctt
atatttattc
ggttggttaa
aaaaaaaaaa

dddaddaaaad

atgctgaaty
aagctgaagg
catcggtcca
gccaattcgg
cttcagctag
gtcagtggca
aagcaagggt
tgcaaacgtt
cagagttcca
tggtgcatty
ddddaddaada

daaa

Page 25

tgaatgcgtt
aacaagagtg
agatcgataa
tagtttgtcg
agtgtctatg
tgatcaagga
taaaataatg
ttttaaaatt
atancctttt
ttgaaaanrat

dddddddadadd

120
180
240
300
360
420
480
540
600
660
704

&7



<221>
<222>
<223>

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

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

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

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

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

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

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

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

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

<220>
<221>
<222>
<223

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

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

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

misc_feature
(507)..(507)
nis a, ¢, g,

misc_feature
(515)..(51%)
nis a, ¢, g,

misc_feature
(518)..(518)
nisa, ¢, g,

misc_feature
(528)..(528)
nisa, c, g,

misc_feature
(533)..(533)
nis a, ¢, g,

misc_feature
(547)..(547)
n is a, c, g,

misc_feature
(550)..(550)
nis a, c, g,

misc_feature
(559)..(559)
n is a, ¢, g,

misc_feature
(565)..(565)
nisa, c, g,

misc_feature
(567)..(567)
nisa, ¢, g,

misc_feature
(571)..(571)
nis a, c, g,

misc_feature
(586)..(586)
n is a, ¢, g,

misc_feature
(593)..(593)
nisa, c, g,

misc_feature
(599)..(599)
nis a, ¢, g,

ar

or

or

or

or

or

or

or

or

or

or

or

or

or

Fuente2.ST25.txt

Page 26



<220>

<221> misc_feature
«222> (603)..(603)
<223> nis a, c, g,
<220>

<221> misc_feature
<222> (606)..(606)
<223> nis a, ¢, g,
<220>

<221> misc_feature
<222> (611)..(611)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (619)..(619)
<223> n is a, c, aq,
<220>

<221> misc_feature
<222> (623)..(623)
<223> n is a, c, g,
<220>

<221> wmisc_feature
<222> (625)..(625)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (627)..(627)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (651)..(651)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (658)..(658)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (666)..(666)
<223> nis a4, ¢, g,
<220>

<221> misc_feature
<222> (673)..(674)
<223> n 1'S , ¢, ¢,
<400> 24

gtcacgggat ttgggaagct
acctttcegt ctcgetgtca
ccgggcgaga aaacctgcca
cagaacaacc tctcgacctg
gatcagttgg ttggcctctc
actcgaaaag tggccagcta

or

or

or

or

or

ar

or

or

or

ar

or

Fuente2.ST25.txt

gtcgtctgtc gtcctgeagt

gacgccttga accatgactg

acagacttat gacaagctgc

ctacaagttc caccttccgg

ggatgacttyg ggaaagctcg

tctgggggac gtgcttgacg

Page 27

ttcaaacggt
agttctgget
tcagegteac
acttgaaggt
acacctatgt

accagaggga

ttcaccaaaa
catctcggcet
aagcaacaag
gggtacgctg
cgaaagcatc

caaactagcc

60
120
180
240
300
360

| SZ



Fuente?.ST25.txt

gacaaccttc cttgccaatg gcttgggget ggaggcctac ctgacccegg ttttcagtgg

gacatggcca antaccccat caagcagttc gcctcaagag catcacntga antcatcage

nagcaagtgt ctnanattng accggtngaa cctcnagnag caagttanct tgnttacaac

aaccttnaan aacttaagnt tcaantncat ncgaacccca aatccnccgg ggnaggccng

genttnttce ngttageent ggncnthace ttattgcgoc aagggageca ntttgtentt

gggggntcgg ganntacctt a

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

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

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

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

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

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

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

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

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

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

<400>

25

720

DNA _
Ixodes scapularis

misc_feature
(488)..(488)
nisa, ¢, g, ort

misc_feature
(625)..(625)
nisa, c, g, ort

misc_feature
(627)..(627)
nisa, ¢, g, ort

misc_feature
(631)..(631)
nisa, c, g, ort

misc_feature
(641)..(641)
nisa, ¢, g, ort

misc_feature
(680) . .(680)
nisa, ¢, g, ort

misc_feature
(692)..(692) .
nisa, ¢, g, ort

misc_feature
{700)..(700)
nisa, ¢, g, ort

misc_feature
(719) .. (719)
nisa, c, g, ort

25

ctctcagcga ctccgacgtc caaaagcaga tcaagcacat gatggctttc atcgaccagg

Page 28
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aagccaacga
aagggccgcec
aagcaagttg
aaggtgctga
ctgggggaca
caggcactgc
gggctgctga
aagctcantg
aggcggggcea
cagctttctg

tggactaggc

aaaggcagaa
tggtcacgga
aactgcagceg
aggcgggega
tcaccaggga
ttcagctcct
acttggacac
tggagccecag
agattcgegt
ccgcagatca

gggctattgn

gaagtagacg
gcaaaggctce
caagatccaa
ggaccacatt
ccaggctcge
cgagcaggag
gctgagtgcec
cctggettceg
ctgcaacacg
agacngncct

ccccgecatt

Fuente2.ST25.txt

ccaaggcagg
aagatcatcg
agctccaaca
gcgacggtge
taccaagecc
gtggtcgrec
aagttcaaég
agcagctgeg
ctcgagtegce
nttcggcagg

cnggccagtn

page 29

aagaagagtt
actactacac
tgctgaacca
tggaggagyc
tcctgcagag
actgccgacc
aggccactgg
gcggagtcga
ggctggacat
nacccccaac

agcttggacc

caacatcyag
ccgtcgagag
ggcccggetg
caagcgeege
catggttctg
gcaagacgcc
ccgagaggtc
gatgctctec
gattgcectt
cgcaagttca

gtgtttacng
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TRANSMITTAL LETTER TO THE _bme |29 Aprit 2002 |5
UNITED STATES RECEIVING OFFICE Internationaf Applicaticn No.
Attamney Dockel No. 03-368
I Certification under 37 CFR 1.10 (if applicable)
EV 232573473 US [ 29 April 2003
Express Mail mailing number Liate of Deposit

[ hereby certify that the application/correspondence attached hereto is heing deposited wirh the linited Stares Postai Service "Express Mail Pov
Office to Addressee” service under 37 CFR 1.10 on the date indicated sbove and it addressed to Assiviant Commissioner for Patentv. Washington,

D.C. 20231. A
éﬂk\l. A O\ Sara J. Morrison

Signatwit of personlineiling correspondence Typed o1 printed name ol person meiling correspondence

1. New International Application

Earliest priorny date
TITLE |PROTECTIVE ANTIGENS FOR THE CONTROL OF IXOgZES SPECIES {Day/Month/Y car)
INFESTATIONS )
B 29 April 2002

SCREENING DISCLOSURE INFORMATION: In order to assist in xcrecning the accompanying intsrational
application for purposes of determining whether a license for foreign tranmiital should and could be grantad and for
other purposes, the following information is supplied. (Note: check as many boxes as apply):

A. D The invention disclosed was not made in the United States.
B. D There is no prior U.S. applicetion relating to i:is invention.

C. The fotlowing prior 1).5. application(s) contain subject matter which is related to the invention disclased in the
attached international application. (NOTE. priority to these applications may or may not be claimed on form
PCT/RO/10! (Request) and this iisting does not constitute a claim for priority.)

epplication no. |50]376,251 filed on 29 April 2002
application no. tiled nn

D. The present international application contains additional subject matter net fuund in the prior U.S. application(s} identificd
in paragraph C. above. The additional subject matter is found on pages lthroughout application

and [¥]DOESNOT ALTER [[] MIGAT BE CONSIDERED TO ALTER the general nawre of the invention in a

manner which would require the U.S. application to have been made available for inspection by the appropriate defense
agencies under 35 U.5.C. 181 and 37 CFR 5.1. See 37 CFR 5.15

Il D A Response to an Invitation from the RO/US. The following document(s) is(are) enclosed:
A, A Request for An Extension of Time to File 2 Response
B.
C.

D A Power of Attorney (Generai or Regular)
D Replacement pages:

pages of the request (PCT/RO/101) | pages of the figures
pages of the description Pegcs of the abstrac:
pages of the claims

D. D Submission of Priority Documents

Priority document Priority document

E. D Fees as specified on attached Fee Calculation sheet form PCT/RO/101 arnex

V. D A Request for Rectification under PCT 91 D A Petition EI A Sequence Listing Diskette

V. Other (please specify):

(1) Filing Postcard; (2) PCT Request Form with Fee Calculation Sheet; (3) Check in the Arount of $2,751.00: (4) Copy
of PCT General Power of Attomey.

[ Applicant R. Alan WEEKS
The person :

signing this Attomey/Agent (Reg. No.) — ) f\1yped name of signer  §

form is the: 36050 11 \(%( Aj-/(x

D Common Representative -
Signarure

PTO-1382 (Rev. 08-1997) U.5. Department of Commerce: Patent and Trademark Office
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
R. ALAN WEEKS

P.C.
321 SOUTH BOSTON, SUITE 800
TULSA, OK 7413-3318

FELLERS, SNIDER, BLANKENSHIP, BAILEY & TI'PENS,

PCT

INVITATION TO PAY ADDITIONAL FEES
(PCT Article 17(3)(a) and Rulc 40.1)

Date of Mailing

{doy/month/year)
Applicant’s or agent’s file reference PAYMENT DUK

within 15 days

03-368 from the above date of matling
Imternational application No. International fillng date

(day/morshiyear} 29 April 2003 (29.04.2003)
PCT/US03/13228
Applican:

THRE BOARD OF REGENTS FOR OELAHOMA STATE UNIVERSITY

1, This Ioteroationel Searching Authority

claims indicated below/on an exira sheet:
Pleage See Continustion Sheet

Please Seo Continuation Sheet

to which, additional fess are pald.

that the wmount of the required additional fee is Excessive.

3. [ cuine) Nos. ____

(1) considers that there are 36 (number of) inventions claimed in the international application cavered by the

and |t considers that (he nternational application does not comply with the requiremenis of aoity of lnv-tlun
(Rules 13.1, 13.2 and 13.3} for the reasons indicated below/on an exira sheet:

(ii} D has carried oux a partial imemnational search (see Annex) E will establish the loternational search report
on those pars of the imernational application which relem to the invention first mentioned in claims Nos.: 1-5

(ii7) will cwtablishy the interuational scarch report an the other parts of the imernational application only if, and 1o the exient

2. The applicant is hereby invited, within the time limit indicated above, 1o pay the amount indicated below:

$210.00 X 3 = $7,350.00
Fee additional per invention mumber of additional mventions total amount of additional fees

The applicanr iz informed that, according to Rule 40.2(c), the payment of any sdditional fee may be made nnder protest,
i.c.. a reasoned statement to the effect that the international application complies with the requirement of unity of invention or

have been found to be unsearchable under
Article 17(2)(b) because of defects under Article 17(2)(2) and therefore have not been included with any invention.

Name and mailing address of the ISA/US

Malj Stop PCT, Anm: ISAJUS
Commissioner for Paicnts
P.O. Box 1430

Alexandria, Yirgink 21313-1430
Facsimlle No. (703)305-3230

Authorired officer
Q. lanice Li
Telephone No. 703-308-0156

Form PCT/ISA/206 (July 1992)

Received 04-23~04 03:20om From
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International application No.
INVITATION TO PAY ADDITIONAL FEES PCT/1803/13229

This Intermaiional Search Awhority has found 36 inventions claimed in the Intemationsl Application covered by the claims indicated
helow:,
This application contains the following inventions or groups of invenrions which are ot su linked as to form a single general inventive
concept undey PCT Rule 13.1. In order for all inventions to be examined, the appropriste additional examipation fees must be paid.

Group 1. Claims 1-5, drawn to a cDNA molecule which encodes an /xodes associatad anligan having a
nuclectide sequanca comprising at least residues 1-117 of SEQ ID No: 1, a vector comprising the nucieotide, an
isolated cell transformed by the vector, and a methad of vaccination using the cDNA molecule.

Group 2. Claims 1, 4, 5, 6, dmwn to a polypeptide encoded by a nucleotide sequence comprising at lsast
residuss 1-117 of SEQ ID No: 1, and a method of vacclnation using the polypeptide.

Group 3. Claims 4, 5 drewn (o 3 vaccine composition comprisitg 2 nucleotide sequence comprising 3t least residucs 1-117 of SEQ
1D No: | and a polypeptide encoded by the cDNA molecule, and a method of vaccination using a combination of the nucieotide and
polypeptide.

Group 4. Claims 7-11, drawn to a cDNA molecule which encodas ap ixodses associated antigen having a
nucleotide sequence compriaing at least residues 80-576 of SEQ ID Na: 3, a vector comprising the nucleotide, an
lsolated cell transformed by the vactor, and 2 method of vaccination using the cDNA molecule.

roup 5, Claims 7, 10, 11, 12, drawn to a polypeptide encoded by a nucleotide sequence compriging at least
resldues 80-575 of SEQ ID Ne: 3, and a method of vaccination using the polypeptide.

Group 6. Claims 10, 11, drawn to a vaccine composition comprising a nucleotide saquence comprising at least
residues B0-575 of SEQ !D No: 3, and a polypeptide encoded by the cDNA molecule, and a method of vaccination
using a combination of the nuclaotide and polypeptide.

Group 7. Claims 13-17, drawn to a cDNA moleculs which encodss an /xodes sasaclated antigan having
nucieotide sequence comprising at least residues 10-951 of SEQ ID No: 5, a vector comprising the nuclectide, an
Isclated cell transformad by the vector, and a msthod of vaccination using the cDNA molecule,

Group 8, Claims 13, 16, 17, 18, drawn to a polypeptide encoded by a nucleatide ssquance comprising at least
residues 10-951 of SEQ ID No: 5, and a method of vaccination using the potypseptide.

roup 9. Claims 18, 17, drawn to a veccine composltion comprising a nuclectide sequence comprising at least
residues 10-851 of SEQ ID No: §, and a polypeptide encaded by the cONA molacule, and a method of vaccination
using a combination of the nucleotide and polypeptida.

Group 10. Claims 18-23, drawn to a cDNA molecule which encodes an ixodes associnted antigen having a
nudlectide sequence comprising at least residuss 1-687 of SEQ 1D No: 7, a vector comprsing the nucleotide, an
Isolated cafl transformed by the vector, and a method of vaccination using the cDNA molecule.

Group 11, Clalms 18, 22-24, drawn to a polypeptide encoded by a nucleotide sequence comprising et least
rasidues 1-697 of SEQ ID No: 7, and a method of veccination using the polypaeptide.

Group 12. Clalms 22, 23, drawn lo a vaccine composition comprising a nucleotide sequence comprising at
lgast residues 1-897 of SEQ ID No: 7 and & polypeptide encoded by the cDNA molecuia, and 8 method of
vaccination using @ combination of the nuclectide and polypaptide.

Group 13. Clalme 25-28, drawn to a cDNA molecule which encodes an Ixodes associated antigen having a
nucleotide sequence comprising at laast residuss 198-1025 of SEQ ID No: 9, a vector comprising the nuclectide,
an isolated cell transformed by the vector, and a method of vaccination using the cDNA molecule.

Group 14, Clalms 25, 28-30, drawn 1o a polypeptide encoded by a nucieotide sequence comprising at least
residues 1968-1025 of SEQ ID No: 8, and a mathod of vaccination using the polypeptide.

Group 15. Claims 26, 29 drawn to a vaccine composition comprising & nuclectide sequence comprising at
least residues 198-1025 of SEQ ID No: 8 and a polypeptide encoded by the cDNA miolscule, send a method of
vaccination using a combination of the nucieotide and polypeptide.

Group 16. Claims 31-36, drawn to a cDNA molecule which encodes an Ixodes associated antigen having s
nucieotide sequance comprising at ieast residues 3-578 of SEQ ID No: 11, a vestor compHsing the nuclectids, an
isclated cell transformed by the vector, and a method of vaccination using the cDNA moleculs.

Group 17, Claims 31, 34-36, drawn to a polypeptide encoded by a nucleotide sequence comprising at laast
residues 3-578 of SEQ ID No: 11, and a method of vaccination uaing the polypeptide.

Group 18. Clalms 34, 36 drawn to a vaccine compoeition comprising a nuciectide sequence comprising at
least residues 3-578 of SEQ ID No: 11 and a polypeptide encoded by the cDNA moleculs, and a method of
vaccination using 8 combination of the nucleotide and polypeptide.

Group 19. Claims 37-41, drawn to a cDNA moleculs which encodes an Ixodes associatad antigen having a
nucleolide sequence comprising at loast residues 1-1118 of SEQ [D No: 13, a vactocomprising the nucleotide, an
isolated cell transformed by the vector, and a meathod aof vaccination using the cDNA molecula,

Group 20. Claims 37, 40-42, drawn to a polypeptide encoded by a nuclentide sequence comprising at least
rasidues 1-1119 of SEQ ID No: 13, and a mathod of vaccination using the polypeptide.

Form PCT/ISA/206 (comtimuation sheot) (July 1992)
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loternational spplication No.
INVITATION TO PAY ANDITIONAL FEES PCTAIS(3/13229

Group 21. Claims 40, 41, drawn tv a vaccine composition comprising a nucleotide sequence comprising at
least residues 1-1119 of SEQ 10 No: 13 and & palypeptide ancodad by the GDNA molecule, and a method of
vaccinatlon using a combination of the nucleotide and polypeptide.

Group 22. Claims 43-47, drawn 1o a cDNA molecule which encodes an Ixodes asaocmted antigen having a
nucleofide sequence comprising at least residues 51-1544 of SEQ ID No: 15, a vector comprising the nucleotide,
an isolated cell transformed by the vactor, and a method of vaccination using the cDNA moleculs.

Group 23. Clalms 43, 46-48, drawn to a polypeptide encoded by a nucleotide sequence comprising at leaat
residues 51-1544 of SEQ ID No: 15, and a method of vacclnation using the polypeptide.

Group 24. Claims 46, 47, drawn to a vaccine composition compriaing a nucleotide sequance comprising at
least residues 51-1544 of SEQ [D No: 15 and a polypeptida encoded by the cDNA molecuie, and a method of
vaccination using a combination of the nucleotide and polypeptide.

Group 25. Clalms 48-53, drawn to a cONA molecule which sncades Bn Ixodes assaciated anfigen having a
nucisotide sequence comprising at least msidusa 31-2296 of SEQ ID No: 17, a vector comprising the nuclsntide,
an isolatad cell transformed by the vector, and a method of vaccinatian using the cDNA molacule.

Group 26. Claims 48, 52-54, drawn {o a polypeptide encoded by a nucieotide sequence comprising at least
residues 31-2295 of SEQ ID No: 17, and a methed of vaccination using the polypeptide.

Group 27. Claims 52, 53, drawn lo a vaccine composition comprising a nucleotide sequence comprising at
least residues 31-2295 of SEQ ID No: 17 and a polypeptide encoded by the cDNA motecule, and a method of
vaccination using a combination of the nuclectide and palypeptide.

Group 28, Clalms 55-58, drawn to a cDNA molecule which encodes an Ixodes associated antigen having a
nucleotide sequence comprising at least residues 6-332 of SEQ ID No: 19, a vector comprising the nucleotide, an
isolated call transformed by the vector, and a method of vaccination using the cDNA molecuia,

Group 28. Claims 55, 58-80, drawn to a polypeplide ancoded by a nuclectide sequance comprising at least
residues §-332 of SEQ ID No: 18, and a method of vaccination using the polypeptide.

Group 30. Clalms 58, 59, drawn to a vaccine composition comprising a nuclaotide sequence comprising at
least residues 6-332 of SEQ ID No: 18 and a polypaptide ancoded by the cDNA molecule, and a method of
vaccination using @ combination of tha nucieotide and polypeptide.

Group 31. Claims 61-65. drawn to a cDNA molecule which ancodes an ixodes assoclated antigen having a
nuciectide sequence comprising at least residues 3-137 of SEQ 1D No: 21, a vactor comprising the nucleotide, an
isolated cel transformed by the vector. and a mathod of vacclnation using the cDNA moieculs.

Group 32. Claime 51, 64-88, drawn i a polypeplide encoded by a nucleotile sequence comprising at least
residues 3-137 of SEQ ID Na: 21, and @ mathod of vaccination using the polypeptide.

Group 33. Claims 84, 85, drawn to a vaccine composition comprising a nucleotide sequence comprising at
least reslduas 3-137 of SEQ 1D No: 21 and a polypeptide encoded by the cDNA molecule, and a method of
vaccination using a combination of the nucleotide and polypeptide.

QGroup 34. Claims 67-71. drawn to a cDNA moleculs which encodes an /xodes assactated antigen having a
nucieotide sequence comprising SEQ 1D No: 23, a vector comnprising the nucleotide, an isclated cell transformed
by the vector, and 8 method of vaccination using the cDNA molecule.

Group 35. Claims 72-76, drawn to a cDNA moleculs which encodes an ixodes aszsnciated antigen having a
nucleotids sequence comprising SEQ ID No: 24, a vector comprising the nucleotide, an isolated cell ransformed
by the vector, and a method of vaccination using the cDNA molecule.

Qroup 38, Clalms 77-80, drawn to a cDNA molecule which encodes an Ixodes assotiated antigen having a
nucleotide sequence comprising SEQ 1D No: 25, a vector compreing the nuclectide, an isolated cell transformed
by the vector, and a method of vaceination using (he cONA molecule.

1. This international Sesrching Anthority considers that the international application docs not comply with the requirements of unity of
invsation (Rules 13.1, 13.2 mnd 13.3) for the masoms indicated below:

The inventions listed as Groups 1-36 do not relate 1o a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical fearures for the following reasons:

The special technical festure linking groups 1-36 appears (o be that they are drawn to 3 cDNA moplecule which encodes ap
Lrader associated amtigen and method of uzing such. However, sach af the Graups 1-35 is drawn (o a different compaosition end a8 method
of using such, whereln the compositian comprises a different puclentide, g differsnt palypeptide, or a combination of s mucleotide and
polypeptide, which polymucleoride and polypeptide appesr to be appear to be unrelated sequences with distinet properties and wherein
cach of the nucleotide or polypeptide has e difforent mucleic acid or amino scid sequence structure and antigeniciry, therefore, the
technical festure linking the inventions of groups 1 and 2-36 doos not constitute a special technical feature as defined by PCT Rule 13.2,
a3 it doea nat define one comribudaon as 3 whale over the prior art. Accordingly, Groups 2-36 and 1 are noi so linked by the same or a
enrresponding special technical feature as to form a single general invemive concept.

Form PCT/ISA/Z06 (contnuation sheet) (July [992)
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International application No.
INVITATION TO PAY ADDITIONAL FEES PCT/US03/ 13229

Appticants are advised to see 37 CFR 1.475 (a)~(d) for detwils. 37 CFR 1.475 (0) recites “An imternational and a natinnal stage

applicstion shall related 10 one invention only or to & group of inventions so linked as to form a single general inventive concept
(‘requirement of unity of invention’)” 37 Ci'R 1.475 (b) does not provide for more than ane product as a combinatian of mnvention.

Form PCT/ISA/206 {cantinugtion sheet) (July 1952)
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Traduccion Oficial cddigo: PCT-13229 de un documento escrito en inglés, sellada
por el suscrito Traductor Oficial, agosto 18 de dos mil cinco, Bogota, D.C.,

Republica de Colombia.

Solicitud Internacional No. PCT/US03/13229

INVITACION PARA PAGAR HONORARIOS ADICIONALES

Esta Autoridad de Busqueda Internacional ha encontrado 36 inventos afirmados en
la Solicitud Internacional cubierta por las afirmaciones indicadas a continuacion:

Esta solicitud contiene las siguientes invenciones o grupos de invenciones que no
estan suficientemente ligados como para formar un concepto inventivo general
simple bajo la Regta 13.1 PCT. Para examinar todos los inventos deben pagarse los

honorarios apropiados de examen adicional.

Grupo 1. Afirmaciones 1-5, extraccion de una molécula ¢cDNA que codifica un
antigeno asociado /xodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 1-117 de Identificacion de Secuencia No. 1, un vector que

comprende al nucleotido, una célula aislada transformada por el vector y un método

de vacunacion usando la molécula cDNA.
Grupo 2. Afirmaciones 1, 4, 5, 6, extraccion de un polipéptido codificado mediante

una secuencia de nucledtidos que comprende al menos residuos 1-117 de



Identificacion de Secuencia No. 1, y un método de vacunacion usando el
polipéptido.

Grupo 3. Afirmaciones 4, 5, extracciébn de una composicion de vacuna que
comprende una secuencia de nucle6tidos que comprende al menos residuos 1-117 de
Identificacién de Secuencia No. 1 y un polipéptido codificado mediante la molécula
de cDNA, y un método de vacunacién que usa una combinacion del nucledtido y el
polipéptido.

Grupo 4. Afirmaciones 7-11, extraccion de una molécula ¢cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 80-575 de Identificacion de Secuencia No. 3, un vector que
comprende al nucledtido, una célula aislada transformada por el vector y un método
de vacunacién usando la molécula cDNA.

Grupo 5. Afirmaciones 7, 10, 11, 12, extraccién de un polipéptido codificado
mediante una secuencia de nucledtidos que comprende al menos residuos 80-575 de
Identificacion de Secuencia No. 3, y un método de vacunacién usando el
polipéptido.

Grupo 6. Afimmaciones 10, 11, extraccion de una composicion de vacuna que
comprende una secuencia de nucle6tidos que comprende al menos residuos 80-575
de Identificacion de Secuencia No. 3 y un polipéptido codificado mediante la
molécula de cDNA, y un método de vacunacién que usa una combinacion del

nucledtido y el polipéptido.




Grupo 7. Afirmaciones 13-17, extraccidon de una molécula cDNA que codifica un
antigeno asociado fxodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 10-951 de Identificacion de Secuencia No. 5, un vector que
comprende al nucledtido, una célula aislada transformada por el vector y un método
de vacunacién usando la molécula cDNA.

Grupo 8. Afirmaciones 13, 16, 17, 18, extraccion de un polipéptido codificado
mediante una secuencia de nucledtidos que comprende al menos residuos 10-951 de
Identificacion de Secuencia No. 5, y un método de vacunacion usando el
polipéptido.

Grupo 9. Afirmaciones 16, 17, extracciébn de una composicion de vacuna que
comprende una secuencia de nucleotidos que comprende al menos residuos 10-951
de Identificacion de Secuencia No. 5‘ y un polipéptido codificado mediante la
molécula de ¢cDNA, y un método de vacunacion que usa una combinacion del
nucledtido y el polipéptido.

Grupo 10. Afirmaciones 19-23, extraccion de una molécula cDNA que codifica un
antigeno asociado /xodes que tiene una secuencia de nucleétidos que comprende al
menos residuos 1-697 de ldentificacion de Secuencia No. 7, un vector que
comprende al nucle6tido, una célula aislada transformada por el vector y un método
de vacunacion usando la molécula cDNA.

Grupo t1. Afirmaciones 19, 22-24, extraccion de un polipéptido codificado

mediante una secuencia de nucledtidos que comprende al menos residuos 1-697 de |

G2



Identificacién de Secuencia No. 7, y un método de vacunacion usando el
polipéptido.

Grupo 12. Afirmaciones 22, 23, extraccion de una composicion de vacuna que
comprende una secuencia de nucleétidos que comprende al menos residuos 1-697 de
Identificacién de Secuencia No. 7 y un polipéptido codificado mediante la molécula
de cDNA, y un método de vacunacion que usa una combinacion del nucleétido y el
polipéptido.

Grupo 13. Afimnaciones 25-29, extraccion de una molécula cDNA que codifica un
antigeno asociado /xodes que tiene una secuencia de nucle6tidos que comprende al
menos residuos 198-1025 de Identificacion de Secuencia No. 9, un vector que
comprende al nucledtido, una célula aislada transformada por el vector y un método
_de vacunacion usando la molécula cDNA.

Grupo 14. Afirmaciones 25, 28-30, extraccion de un polipéptido codificado
mediante una secuencia de nucledtidos que comprende al menos residuos 198-1025
de Identificacion de Secuencia No. 9, y un método de vacunacién usando el
polipéptido.

Grupo 15. Afirmaciones 28, 29, extraccion de una composicion de vacuna que
comprende una secuencia de nucledtidos que comprende al menos residuos 198-
1025 de Identificacién de Secuencia No. 9 y un polipéptido codificado mediante la
molécula de cDNA, y un método de vacunacién que usa una combinacion del

nucledtido y el polipéptido.
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Grupo 16. Afirmaciones 31-35, extraccion de una molécula cDNA que codifica un
antigeno asociado /xodes que tiene una secuencia de nucle6tidos que comprende al
menos residuos 3-578 de Ildentificacion de Secuencia No. 11, un vector que
comprende al nucleotido, una célula aislada transformada por el vector y un método
de vacunacion usando la molécula cDNA.

Grupo 17. Afirmaciones 31, 34-36, extraccion de un polipéptido codificado
mediante una secuencia de nucledtidos que comprende al menos residuos 3-578 de
Identificacién de Secuencia No. 11, y un método de vacunacion usando el
polipéptido.

Grupo 18. Afirmaciones 34, 35, extraccion de una composiciéon de vacuna que
comprende una secuencia de nucleétidos que comprende al menos residuos 3-578 de
Identificacion de Secuencia No. 11 y un polipéptido codificado mediante la
molécula de cDNA, y un método de vacunacion que usa una combinacion del
nucledtido y el polipéptido.

Grupo 19. Afirmaciones 37-41, extraccion de una molécula cDNA que codifica un
antigeno asociado_ Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 1-1119 de Identificacion de Secuencia No. 13, un vector que
comprende al nucledtido, una célula aislada transformada por el vector y un método
de vacunacion usando la molécula cDNA.

Grupo 20. Afirmaciones 37, 40-42, extraccion de un polipéptido codificado

mediante una secuencia de nucledtidos que comprende al menos residuos 1-1119 de




Identificacion de Secuencia No. 13, y un método de vacunacion usando el
polipéptido.

Grupo 21. Afirmaciones 40, 41, extraccion de una composicion de vacuna que
comprende una secuencia de nucledtidos que comprende al menos residuos 1-1119
de Identificacion de Secuencia No. 13 y un polipéptido codificado mediante la
molécula de ¢cDNA, y un método de vacunacion que usa una combinacion del
nucledtido y el polipéptido.

Grupo 22. Afirmaciones 43-47, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 51-1544 de Identificacion de Secuencia No. 15, un vector que
comprende al nucledtido, una célula aislada transformada por el vector y un método
de vacunacién usando la molécula cDNA.

Grupo 23. Afirmaciones 43, 4648, extraccion de un polipéptido codificado
mediante una secuencia de nucle6tidos que comprende al menos residuos 51-1544
de Identificacién de Secuencia No. 15, y un método de vacunacion usando el
polipéptido.

Grupo 24. Afirmaciones 46, 47, extraccion de una composicion de vacuna que
comprende una secuencia de nucledtidos que comprende al menos residuos 51-1544
de Identificacion de Secuencia No. 15 y un polipéptido codificado mediante la
molécula de ¢cDNA, y un método de vacunacién que usa una combinacion del

nucledtido y el polipéptido.




Grupo 25. Afirmaciones 49-53, extraccion de una molécula cDNA que codifica un
antigeno asociado xodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 31-2295 de Identificacion de Secuencia No. 17, un vector que
comprende al nucleétido, una célula aislada transformada por el vector y un método
de vacunacion usando la molécula cDNA.

Grupo 26. Afirmaciones 49, 52-54, extraccion de un polipéptido codificado
mediante una secuencia de nucledtidos que comprende al menos residuos 31-2295
de Identificacion de Secuencia No. 17, y un método de vacunacion usando el
polipéptido.

Grupo 27. Afirmaciones 52, 53, extraccion de una composicion de vacuna que
comprende una secuencia de nucledtidos que comprende al menos residuos 31-2295
de Identificacion de Secuencia No. 17 y un polipéptido codificado mediante la
molécula de cDNA, y un método de vacunacion que usa una combinacion del
nucleotido y el polipéptido.

Grupo 28. Afirmaciones 55-59, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 6-332 de Identificacion de Secuencia No. 19, un vector que
comprende al nucleodtido, una célula aislada transformada por el vector y un método
de vacunacion usando la molécula cDNA.

Grupo 29. Afirmaciones 55, 58-60, exiraccién de un polipéptido codificado

mediante una secuencia de nucleétidos que comprende al menos residuos 6-332 de
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Identificacién de Secuencia No. 19, y un método de vacunacion usando el
polipéptido.

Grupo 30. Afirmaciones 58, 59, extraccion de una composicion de vacuna que
comprende una secuencia de nucledtidos que comprende al menos residuos 6-332 de
Identificacion de Secuencia No. 19 y un polipéptido codificado mediante la
molécula de cDNA, y un método de vacunaciéon que usa una combinacion del
nucledtido y el polipéptido.

Grupo 31. Afirmaciones 61-65, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 3-137 de Identificacion de Secuencia No. 21, un vector que
comprende al nucleétido, una célula aislada transformada por el vector y un método
de vacunacidn usando la molécula ¢cDNA.

Grupo 32. Afirmaciones 61, 64-66, extraccion de un polipéptido codificado
mediante una secuencia de nucle6tidos que comprende al menos residuos 3-137 de
Identificaciéon de Secuencia No. 21, y un método de vacunacion usando el
polipéptido.

Grupo 33. Afirmaciones 64, 65, extraccion de una composicion de vacuna que
comprende una secuencia de nucleétidos que comprende al menos residuos 3-137 de
Identificacion de Secuencia No. 21 y un polipéptido codificado mediante la
molécula de ¢cDNA, y un método de vacunacién que usa una combinacion del

nucleétido y el polipéptido.
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Grupo 34. Afirmaciones 67-71, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende
Identificacion de Secuencia No. 23, un vector que comprende al nucleétido, una
célula aislada transformada por el vector y un método de vacunacién usando la
molécula cDNA.

Grupo 35. Afirmaciones 72-76, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende
Identificacion de Secuencia No. 24, un vector que comprende al nucledtido, una
celula aislada transformada por el vector y un método de vacunacion usando la
molécula cDNA.

Grupo 36. Afirmaciones 77-80, extraccion de una molécula cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende
Identificacion de Secuencia No. 25, un vector que comprende al nucleétido, una
célula aislada transformada por €l vector y un método de vacunacion usando la

molécula cDNA.

1. Esta Autoridad de Blisqueda Internacional considera que la solicitud internacional
no cumple con los requisitos de unidad de invencion (Reglas 13.1, 13.2 y 13.3) por
las razones indicadas a continuacion:

Las invenciones enumeradas como Grupos 1-36 no se relacionan con un concepto

inventivo general simple bajo la Regla 13.1 PCT porque bajo la Regla 13.2 PCT




carecen de la misma o de caracteristicas técnicas especiales correspondientes por las

siguientes razones:

La caracteristica técnica especial que une los grupos 1-36 parece ser la extraccién de
una molécula de cDNA que codifica un antigeno asociado Ixodes y el método de
usarla. Sin embargo, cada uno de los Grupos 1-36 extrae una composicion diferente
con un método de uso diferente, en donde la composicién comprende un nucleétido
diferente, un polipéptido diferente, o una combinacién de nucleétido y polipéptido,
donde el polinucledtido y el polipéptido parecen tener secuencias no relacionadas
con propiedades distintas y en donde cada nucleétido o polipéptido tiene un acido
nucleico diferente o una estructura de secuencia de aminoacidos y antigenicidad
diferentes, por lo tanto la caracteristica técnica que une las invenciones de los grupos
1 y 2-36 no constituye una caracteristica técnica especial segun lo define la Regla
13.2 PCT, ya que no define una contribucién como un todo sobre ¢l estado del arte
anterior. Del mismo modo, los Grupos 2-36 y 1 no estan unidos por la misma o una
caracteristica técnica especial correspondiente como para formar un concepto

inventivo general simple.

Se le aconseja a los solicitantes ver 37 CFR 1.475 (a)-(d) para ver detalles. La 37
CFR 1475 (a) dice “Una solicitud de instancia internacional y nacional se

relacionara con una invencion solamente o con un grupo de invenciones unidas de




tal forma que formen un concepto inventivo general simple (“requisito de unidad de
invencion”). La 37 CFR 1475 (b) no supone mas de un producto como
combinacion de invencion.

Formulario PCT/ISA/206 (hoja de continuacién) (julio 1992)

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucion 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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From the INTERNATIONAL BUREAU
PCT To

WEEKS, Alar, R.

-~
ol ‘_ggw’ TIFICATION OF RECEIPT OF Fellers, Snider, Blankenship,
RECORD COPY Bailey & Tippens, P.
C. RZCEIVED
(PCT Rule 24.2{(a)) 321 South Boston
Suite 8OO JuUk oo

Tulsa, OK 74103-3318
United States of America F5.8.8.8:

Date of mailing (day/month/year)

28 May 2003 {28.05.03) IMPORTANT NOTIFICATION
Applicant's or agent's file reference International application No.
03-368 PCT/AUS03/13229

The applicant is hereby notified that the International Buteau has received the record copy of the interrational application as
detailed below.
Namae(s) of the applicant(s) and State(s) for which they are apnlicants:

THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY({all designated States)

International filing date : 29 April 2003 (29.04.03)
Priority datefs} tlaimed : 29 April 2002 {29.04.02)
Date of receipt of the record copy

by the International Ruraay : 28 Mgy 2003 (26.05.03;

List of designated Offices

AP :GH,GM,KE,LS,MW,MZ,SD,SL,S2,T2,UG,ZM,ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ, TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,IL,PT,RO,SE,SI,SK, TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML, MR NE,SN,TD,TG

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ DE,DY,DM,DZ,
EC.EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE KG,KP,KR,KZ,LC,LK,LR,LS LT LU,

‘0‘ LV,MA,MD,MG,MK,MN,MW,MX,MZ,NI,NO,NZ,0OM,PH,PL PT,RO,RU,SC,SD,SE,SG,SK,SL,TJ, TM, TN,
TR,TT,TZUAUG,UZ,VC,VN,YU,ZA ZM,2ZW

ATTENTION
The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data
and the indications in the international application, the applicant should immediately infcirm the International Bureau,

In addition, the applicant’s attention is drawn to the information contained in the Annex, relating to:
‘E time limits for entry into the national phase - see updated important inforratior {as of April 2002)
E confirmation of precautionary designations (if applicable}

requiremnents regarding priority documents (if applicable)

A copy of this Notification is being sent to the receiving Office and to the Intarnational Searching Authority.

The international Bureau of WIr0O Authorized officer:
34, chemin des Colombettes Norbert RIGHETTO
1211 Geneva 20, Switzerland
Facsimiie No. {41-22) 338-7080 Telephone No, (41-22) 338 9889

Form PCT/IB/301 {(Apiil 2002) 005670442
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- ANNBX . O IF()I’llil PCTNB/301 I PCT/USQ3/13229 "'}z_

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applioant Is reminded that the "rational phase™ must be emeared before each of the designated Offices indicated on
the cover shest of this Notification by paying national fess and furnishing transistions, as preacribed by Articles 22 snd 38 and
the spplicable national laws. In addition, the applicant may also have to comply with ather spetial requirements applicable
in gertain Officus. It is the applicant's responsibility to ensure the necessary steps to enter the national phase are token in a
timely fashion. Mast Offices do not issue reminders to applicants In connection with the entry inta the nhational phase.

The applicable time limit for entering the nationa| phase will, subject to what is said in the following psragraph. be
30 MONTHS from the priority date, not only in respect of any slected Office where a demand for international prelizninary
examination Is filed before the axpiration of 18 months from the priority date (ses Articis 38(1)), but alsp in respect of any
designated Office, in the absence of filing of such demand, where Article22(1} as modifled with effect fram 1 April 2002
applies In respect of that designated Office. For further details, ses PCT Gazette No. 4422001 of 1 November 2001, pages 10828,
18932 and 18834, as well as the PCT Newsletter, October and Navember 2001 and Fabruary 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, In respect of
certain designated or slected Offices. For regular updates an the applicabie time limits {20, 21, 30 or 31 maonths, or ather
tma himit), Office by Offlce. refer to the PCT Qezetta("Section V"' part published pn a weekly basis), to the PCT Newsletter
{on a monthly basis) and to the relevant Natlonal Chapters In Volume |l of the PCT Applicarnt's Gulde {the psper version of
which is updated usually twice a year and the internet varsion of which is updated usually on 8 weekly basis). Finally, a
cumulative table of all applicable time Umite for antering the national phase s available from WIPQ's [mernat site, via links
from various pages the site inciuding those of the Gazette, Newsletter and Guids, at  http:/Avww.wipo.int/pct/en/findex.html.

Infarmation about the requirements for filing a demand for Intermational preliminary examination Is set out in the PCT
Applicant's Guide, Volumas VA, Chapter DU Note that only an applicamt who is a national orresident of a PCT Contracting
State which is bound by Chapter Il has the right to flle a demand for internatlonal preliminary examination (at present, all
PCT Contrecting States are bound by Chapter ).

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notification lists only speciio designations made under Rule 4.9(a) In the request. it le important to chack that thess
deslgnations are correct. Errors in designations can be corrected where precautionary designations have been made undar
Rule 4.8{b}). The spplicant is harsby reminded that any precautionsry designations mey be confirmad according to Rule 4.9{c)
bafors the expirstion of 16 months from the priority date (this time fimit may not be sxtanded). If &t is not confirmed, tt wilt
automstically be regarded as withdrawn by the applicant. There will be no reminder and no Invitation. Confirmation of a
designation consists of the flling of a notioe specifying the dasignated State concerned (with indicstion of the kind of protection
or treatment desired) and the payment of the designation and confirmation fees. The Natice of confirmation and payment
must reach the receiving Office within the 15-month time limh.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who hava not yet compllad with the requirements regarding priority documents, the following is recalled.

Wheare the priority of an earlier ntional, regionsl or intamational application is claimed, the applicant must subinit & copy
of the sald sarlier application, certifled by the authority with which it was flled {"the priority document”) to the receiving Offics
(which wiil transmit it to tha International Bureau) or directly to the International Bureau, bafore the expiration of 18 months from
the priority dats, provided that any such priority document mey stifl be submitted to the Intemational Burezu before that date of
intarnational publication of the intemational application, In which case that document will be considered to have besn recsived
by the international Bursau on the last day of the 18-month time limit {(Rule 12.1(a)).

Whaere the priority document is lasued by the recelving Office. the applicant may, instsad of submitting the priority
document. request the receiving Office to prepare and transmit the priority document to the Internstional Bureau. Such request
must be made befare the expiration of the 18-month time {imit and may be subjacted by the receiving Office to the psyment
of a fes (Ruie 17.1{b)).

If tha prlority doocumaent concerned Is nat submitted to the international Bursau o! If the request to the receiving Office
ta prepere and transmit the priority dooumaent has not besn mads (snd the correspanding fee, If any, paid] within the applicable
time limh indicated under the preaeding paragraphs, any designated Stats may disregard the priority claim, provided that no
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the
nationsl phase, to furnish the priarity dostsment within the time limit which is ressanable under the ciroumstanoss.

Whaere several priorkties are clsimed, the priority date to be considered for the purposes of computing tha 18-month time
limit is the filing date of the earliest application whose priority is claimed.

Form PCTAB/301 (Annex) {April 2002) 005670642
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EemInDe From the INTERNATIONAL BUREAU
PCT To:
WEEKS, Alan, R.
NOTIFICATION CONCERNING Fellers, Snider, Blankenship,
SUBMISSION OR TRANSMITTAL Bailey & Tippens, P. RECEIvED
OF PRIORITY DOCUMENT C. | _
(PCT Administrative Instructions, Section 411) | o2 Sa0p oo Wk~ o
Tulsa, OK 74103-3318 F.S.B.B.&T
04 June 2003 (04.06.03)
Applicant's or agant's fils reference
03-368 IMPORTANT NOTIFICATION
imternational application No. Internatianal filing date {day/month/year)
PCT/US03/13229 29 Aprll 2003 (29.04.03)
International publication date (day/month/yesar) Priority date {day/month/year)
Not yet publiished 29 April 2002 (29.04.02)
Applicant

THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY

1. The applicant is hereby notlified of the date of receipt (except where the lettars "NR" appear in the :ight-hand column) by the
international Bureau of the priority document{a) relating to the satlier applioation(s) Indleated below. Unlesa otherwiss
indicated by an asterisk appsaring naxt to & date of recsIpl or by +ha iatiers “NR", in the right-hand column, tha oricriky
document concemed was submitted or tranamitted to the International Bureau in compliance with Rule 17.1(a} or {b).

2. ‘This updates and replaces any previcusly issued notification concerning submission or transmittal of priority documents.

3. An astarisk({") appesring next to a date of receipt, in the right-hand column, denotes # priority dooument submitted
or transmitiad to the imemational Bureau but not in complisnce with Ruls 17.1{a) or {b). In such a case, the sttention
of the applicant is directed to Rule 17.1(c} which provides that no designated Offios may disregard the priority clalm
concarnad before giving the applicant an opportunity, upon entry into the natlonal phase, to fumnish the priarity document
within a time [imit which is reasonable undear the alrcumstances.

‘ 4. The letters "NR™ sppesring in the right-hand column denots a priority dooument which was not received by the International
Bureau or which the applicant did not request the recelving Office to prapare and transmit to the International Bureau,

as provided by Rule 17.1{s) or (b), respeatively. In such a case, the sttention of the applicant is directed to Rule 17.1{¢) which

provides that no desipnated Office may disregard the priority claim concerned before giving the applicant sn opportunity.

upon entry into the national phase, to furnish tha priority documant within a time limh which is reasonable under the

vircumstances.
PCT lying Offi { priority d :
29 Apri 2002 (29.04.02) 60/376,251 us . 27 May 2003 (27.05.03)
The Int tional Buresu of WIPO Authorized officer
34, chemin des Colombettes Norbert RIGHETTO
1211 Ganavs 20, Switterland
Facsimlie No. (41-22) 338-7080 Telephane Na. (41-22) 338 85388

Form PCTABADA (July 1004) 005675404
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PCT

NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION TO THE DESIGNATED OFFICES

PCTAUS03/13229

Wo et

From (e INTERNATIONAL BUREAU

WEEKS. Alan. R.
Fallars_ Snider. Blankenship. Balley & Tippens. P.
c

321 South Boston
Sulie 800
. . Tulsa. OK 74103-3318
(PCT Rule 47.1ic), first sentencee) ETATS-UNIS D'AMERIQUE g
=
Date of mailing (duv/month/rear) U'
05 November 2003 {05.11.03)
Applicunt’s or agent’s file neference
03-368 IMPORTANT NOTICE
Intematiemal applicntion No. Intemational filing date (dov/montivvear) Privrity dalc (dayxmonth/veer)
PCTAJS03/13229 29 Aprit 2003 {29.04.03) 29 April 2002 (29.04.02)

Applicunt
THE BOARD OF REGENTS FOR OKLAHOMA STATE UNIVERSITY

I. Nulice ix herchy given thal the Iniemations) Burcou has communlcaied. an priwided in Aniicle 20, the inernational application w the
following designated Offices on the date indicited above as 1he dale of mailing of this notice:

AU, AZ, BY, CH. CN, CO, DE, DZ, HU, JP, KG. KP. KR. MD, MK, MZ, RU, ™

In accundance with Rule 47.11¢). thind sentence. thuse Oflices will aceepl the present notice ax conclugive evidenee 1hat the communication
of the intemational application has duly taken place on the tate of mailing indivaled above and no copy of the intemutivnal application is
requireet 1c he Turnished by the applicant to the desipnated OfMice(s).

1

The following desipnated Offices have waived the requirement for such & communication at this time:

AE, AG, AL, AM, AP, AT, BA, BB. BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP. ES, FI, GB, GD. GE. GH.
GM. HR. ID, IL, IN, 1S, KE, KZ, LG, LK, LR. LS, LT. LU, LV, MA, MG, MN, MW, MY, NI, NO, NZ, OA, OM, PH, PL, PT,
RO, SC, 8D, SE. SG, SK, SL, TJ, TN, TR, TT, TZ, UA. UG, UZ, VC, VN, YU, ZA, ZM, ZW

The comnmunication will be mach: 1o thuse Offices only upon their request, Furthermore, those Offices do not require e applicunt 1o
furnish & copy of 1he intermatinnal application (Rule 49. | tu-hiri). )

’. Encloscd with thin notice is a copy of the intemnalional applicution as published by the Intemational Buresu on
13 November 2003 {13.11.03) under No. 03/093416

4. TIMRE LIMITS for Nling a demand lor internuflonal preliminary exumination and for eniry inlo ihe natlonul phaw

The uppliceble time fimit for entering the nanicnat phase will, sublect (o what In sal:d in the following paragraph, he 30 MONTHS from
the priority dnic. myt only in respect of any clected (ffice il @ demand for iniemotiona] preliniinary examinmtion 1< filed hetore the
expiraion o 19 months [rm the priority dute. hut alss in nespect of eny desipnated Ofice. in the absence of filing of such demand. where
Article Z2(1) os mexdified with effect from | April 2002 applics in respect of thal designated Office. o further delils, sec P07 Gucetie
No. 4472001 of | November 2001, pages 1926, 19932 and 19934, as well as the PCT* Newsletter. Oclober and November 2001 and
February 2002 issues.

in practice. time Hmlis other than the 30-inonth Ime Ml will continge to apply. for voriou® periods of lime, in respect of certain
desipnaied vr elected Offices, For regular updates on the applicable (bne Bmits (20, 25, 30 or 31 nxmihs. or other time ity OlTiee by
Office, refer w the PCT Gazenre. the PCT Newsletier und he PUT Appliomi ‘s Guide, Volume 11. National Chapters. all avuilable feom
WIIPO s Internet site. at hup/www.wipo.in/meenfindex.himl.

For filing u dewnand for internalional preliminury examination. see the PCT Applirant’s Guide. Volume VA. Chapler IX. Only an
applicunt who ix a national or resident of a PCT Comracting Stote which is bound by Chapier 11 has the right w file a demand for
inlermmational preliminary exomination (a1 present. all PCT Comructing States sre bound by Chapler 11,

1t is the applicant's sule responalblilily 10 menitor all these time limits.

The Jmemational Burcau of WiPr) Avihwrized ollicer QECEIVED
M. chemin des Colombettes s
1211 Geneva 20, Switzerland Judith Zahra . o
Facsimile No.(41-32) 740,14.3 Telephone No.(41-221 3389111

Famrmn ICTARSUN (April 2002) ’
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY ('CT) ‘ 5

100 O A

03/093416 A2

(19) World intellectual Property Organization
Iniemational Burein

(43) Internationsl Publication Date

1 A R AR R U D B R

(1ih Intemnational Publication Nomber

13 November 2003 (13.11.2003) PCT WO 03/093416 A2

(51) International Patent Classlfication™; CI2ZN  (81) Denignated States (national): ALL AG, Al.. AM. AT (uiil-
ity mudel), AT. AU. AZ. BA. BB, BG. BR. BY. BZ CA.
{21) Internatlonal Applieation Number:  PCT/USON 13229 CH. CN. 0. CR, CU. CZ (uiility modeh). CZ DIE tutil-
ity madeh, DEL DK (utility model). DK. DM, DZ. KC. BR
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PROTECTIVE ANTIGENS FOR TIIE CONTROL
OF IXODES SPECIES INFESTATIONS
BACKGROUND OF THE INVENTION
Technical Field:
) The present invention rclates to the idcntification of protective antigens
against infestations with Ixodes spp. ticks, peLe sequences and cncoded proteius for
such antigens, related vaccines and methods useful to induce an immune response,
which are protective to interfere with infestations by Ixodes sip. ticks.
Background:

Ticks parasitize wild, domesticated animals and humans and transmit
pathogens including fungi, bacteria, viruses and protozoon. Currently, ticks are
considered to be second in the world to mosquitoes as vectors of human diseases, but
they are considered to be the most important vector of pathogens in North America
(Parola and Raoult, 2001). Ixodes spp. are distributed worldwide and act as vectors of
humen diseases caused by qureh'a burgdorferi (Lyme disease), Anaplasma
phagocytophila (human glmuiocytic chrlichiosis), Ca:iell-a burnetti (Q fever),
Francisella tularensis (tularemia), B. afzelii, B. lusitaniae, B. valaisiana and B.
garinii, Rickettsia helvetica, R. japonica and R. australis, Babesia divergens and tick-
bomne encephalitis (TBE) and Omsk Hemorrhagic fever viruses (Estrada-Pefia and
Jongejan, 1999; Parola and Raoult, 2001). Throughout eastgm and southeastern
United States and Canada, I seapularis (the black legged tick) is the main vector of B.
bwagdorferi sensu stricto and A phagocytophila (Estrada-Pefia and Jongejan, 1999;
Parola and Raoult, 2001).
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Control of tick infestations is difficult and o!len impractical for multi-host
ticks such as Ixodes spp. Presently, tick control is effected by intcgrated pest
management in which difTerent control methods are adapied to one area or against one
tick species with duc consideration to their environmental cffects. Recently,
development of vaccines against one-host Boophilus spp. has provided ncw
possibilities for the identification of vae antigens for iinmunization against tick
infestations (Willadsen, 1997, Willadscn and Jongecjan, 1999; dc la Fuente ct al,
1999; 2000; de Vos et al., 2001). The recombinant B. microplus BM86 gut antigen
included in commercial vaccine formulations TickGARD (Hoechist Animal Health,
Australia) and Gavac (Hcber Biotec S. A., Havana, Cuba) also confcrs partial
protection against phylogenetically related Hyalomma szd Rhipicephalus lick genera
(de la Fuente et al., 2000; de Vos et al., 2001). Howcver, immunization with BM86
failed to protect against the more phylogenetically distant Amblyomma spp. (de Vos et
al.,, 2001). These results suggest that using Bm86 or a closely related gene for the
production of vaccines against Ixodes spp. or other tick genera phylogenctically
distant from Boophilus spp. (Black and Piesman, 1994) could be impractical.
Therefore, the screening for novel protective antigens is necessary to identify vaccine
candidates against infestations with these tick species of medical and veterinary
importance. Control of ticks by vaccination would avoid environmental contamination
and selection of drug resistant ticks that result from repeated acaricide application (dc
la Fuente et al., 1998; Garcia-Garcia et al., 1999). Anti-lick var.fines also allow for
inclusion of multiple antigens in order to target a broad range of tick species and for
incorporation of pathogen-blocking antigens.

Vaccination with DNA and cDNA molecules has been used to induce a

protective immune response against B. microplus and several pathogens in laboratory
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animals and livestock (Dc Rose et al., 1999; Drew et al., 1999; van Drunen Littcl-van
den Hurk et al., 2001; Kofte and Wedrychowicz, 2001). A new technique, expression
library immunization (ELI) in ccmbination with sequence analysis provides an
alternative approach for identification of potential vaccine antigens based on rapid
screening of the expressed genes wilhout prior knowledge of the antigens encoded by
cDNA clones. ELI was first reporicd for Mycoplasma pulmonis (Barry et al., 1995)
and since then has been used for unicellular and multicellular pathogens and viruses
(Manoutcharian et al,, 1998; Albcrti et al., 1998; Brayton et al., 1998; Melby et al,,
2000; Smooker et al., 2000; Moore et al., 2002; Singh et al.,, 2002). However, the
identification of individual protective clones has not been reported and it is predicted
that identification of protective antigens will be more difficult as the complexity of
the genome increases.

Although several reports in the literature have demonstrated by ELI that
libraries can offer & degree of protection (Barry et al.,, 1995; Manoutcharian et al.,
1998; Alberti et al,, 1998; Brayton et al., 1998; Melby et al,, 2000; Smooker et al,,
2000; Moore et al., 2002; Singh et al., 2002), none have applied ELI to arthropods and
particularly to ticks. Several vaccines have been develc.)p'ed to protect humans against
Ixodes-transmitted pathogens including TBE virus and B. burgdorferi. However, it is
not clear whether these vaccines will protect against all pathogen stmins and
genotypes. The inclusion of tick immunogens in pathogen-specific vaccines could
enhance their protective effect and increase efficacy (Nuttall, 1999). This
transmission-blocking approach is supported by evidence that host resistance to ticks
provides some protcction against tick-borne transmission of viruses and B.

burgdorferi (Wikel et al., 1997). Furthermore, vaccination against B. microplus has
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been demonstrated to contribute to the control of tick-borne diseases (de la Fuente et

al., 1998; 1999).

SUMMARY OF THE INVENTION
The present invention is based upon our identification by ELI and sequence analysis
of protective cDNA clones against experimental infestations with L scapularis. This
is the first example of the application of ELI to arthrepods and particularly to ticks.
The protective antigens are homologous t6 endopeptidases, nucleotidases, chorion
proteins, vitellogenin receptors, peptidoglycan recognition proteins, glutaminc-alanine
rich proteins, ribosomal proteins, B8-adaptin, Bete-amyloid precursor protein, Blcck of
proliferation (Bopl), lectins, chloride channels, RNA polymerases, ATPases and heat-
shock proteins. These antigens induce an immune responss in vaccinated hosts that
cither interferes with tick development or results in a pro-feeding activity, which
could be due to the expression of cDNAs encoding for tick immunosuppressants,
anticoagulants and other proteins with low antigenicity and a pro-feeding activity or
they could encode for proteins homologous to host proteins with anti-tick activity,
which neutralization result.'; in a tick pro-feeding activity. These protective antigens,
although identified for I scapularis, may be cross protective between Ixocles species
considering the high degree of conservation of gene sequences and protein function
between species of the same penus. A 5°-nucleotidase was identified and
characterized in B. microplus by Liyou et al. (1999; 2000) but tl:ey did not assay its
protection capacity. Although surprising at first giance, the protection capacity of
ribosomal and heat shock protein preparations has been previously documented in
other organisms (Elad and Segal, 1995; Siiva, 1999; Melby et al., 2000; Cassataro et

al.,, 2002) but never in ticks. The effect of cDNA vaccinntion on I scapularis
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experimental infestations of mice was evidenced by the reduction of the numbcr of
engorged larvae, the relardation of larval development. the inhibition of molting to
nymphal stages and thc appcarance of visibly damaged larvae with red coloration.
These effects were also recorded in vaccination experiments with reconibinant BM86
and BM95 against infestations with B. microplus, including the red coloration in some
ticks, attributed to blood leakage to the tick haemolymph (Garcia-Garcia et al., 2000).

Thus, in one embodiment of the present invention there is provided cDNA
sequences, protein encoding frapments thereof, and derived protein sequences for
protective 1. scapularis antigens comprising antigens homologous to endoneptidases,
nucleotidases, chorion proteins, vitellogenin receptors, peptidoglycan recopnition
proteins, glutamine-alanine rich proteins, ribosomal proteius, B-adaptin, Beta-amyloid
precursor protein, Block of proliferation (Bopl), lectins, chloride channels, RNA
polymerases, ATPases and heat-shock proteins.

In another embodiment of the present invention there is provided a vaccine
composition comprising the I scapularis protective recombinant proteins and/or
modified cDNAs separately or which may optionally be combined with adjuvant to
enhance the protection efficacy of vaccine preparations agaitist Jxodes spp., wherein
the vaccine composition further comprises a pharmaceutically acecptable carrier or
diluent. The vaccine composition also may optionally be combined with tick-bome
pathogen components to provide a means to control tick-borne infections, wherein the
vaccine composition further comprises a pharmaceutically acceptable carrier or
diluent and adjuvant. . )

In another embodiment of the present invention there is provided a method
for inducing an immune response in a mammal to provide immune protection, which

reduces or affects infestations by Jxodes spp. ticks and/or transmission of tick-bornc
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pathogens, the method comprising administering to at-risk human population and
mammalian reservoir an cflective amount of a vaccine composition comprising the 1.
Scapularis protective recombinant protcins and/or modified cDNAs alone or in
combination with an adjuvant or tick-borne pathogen components to provide a means
to control tick infestations end to reduce transmission to humans of tick-bome
infections, wherein the vaccine cn_mpo.;lition further comprises a pharmaceutically
acceptable carrier or diluent.

A better understanding of the present invention and its objects and advantages
will become apparent to those skilled in this art from the following detailed
description, wherein there is described only the preferred embodiment of the
invention, simply by way of illustration of the best mode contemplated for carrying
out the invention. As will be realized, the invention is capable of modifications in
various obvious respects, all without departing from the scope and spirit of the
invention. Accordingly, the description should be regarded as illustrative in nature

and not as restrictive.

BRIEF DESCRIPTION OF 'I'l-IElDRAWn\IGS
FIG 1 is a summary of the cDNA ELI approach used to identify protective
antigens against I scapularis infestations.
FIG. 2A is a graph depicting the results of a primary screen of cDNA pools
(A-H 14, AS5) by ELL V, control .mice injected with 1 pg_vector DNA alone.
*0<0.0], **a<0.05 (Tukey's posi-hoc test for pair comparisons after ANOVA).
Number in boxes represent values for inhibition of tick infestation with respect fo the

control group.
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FIG. 2B is a graph depiciing the results of a primary screen of cDNA pools
(AG-A10, B-H 5-8) by ELL V, control mice injected with | pg vector DNA alone,
*a<0.01, **ae<0.05 (Tuvkey's posr-hoc test for pair comparisons afler ANOVA).
Number in boxes represcat values for inhibition of tick infestation with respect to the
control group.

FIG. 3 is a graph depicting the resulis of a tertiary screen by ELI of cDNA
sub-pools formed according 1o the predicted function of encoded protcins. Only
groups with 1>15% are shown (white bars). The number of engorged larvae per mouse

is expressed as meantSD (black bars). Cuntrol mice were injected with mitochondrial

(MT) cDNAs. *P<0.05 (Student's t-test).

DETAILED DESCRIPTION OF THE INVENTION

Before explaining the present invention in detail, it is important to understand
that the invention is not limited in its application to tlic details of the construction
illustrated and the stcps described herein. The invention is capable of other
embodiments and of being practiced or carried out in a variety of ways. It is to be
understood that the phraseology and terminology empioyed herein is for the purposc
of description and not of limitation.

The present invention derives from the sequences set forth on the Sequence
Listing attached hereto and incorporatcd herein. In particular, there is provided 25
separate and distinct sequences comprising 14 cloned cDNA molecules and 11
deduced amino acid sequences of encoded polypeptides, said scquences having been
isolated and identificd as possessing the asserted utility in accordance with the

following described experimental methodology.
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Example 1: Construction of an I. scapularis cDNA
library and screening for prolective antigens by ELI

Tick cells

Monolayers of IDE8 (ATCC CRL 1973) celis, originally derived from
embryonic I scapularis, were maintained at 31°C in L-15B medium supplemented
with 5% foetal bovine serum, tryptose phosphate broth and bovine lipoprotein
concentrate after Munderloh et al. (1994). Cells were subcultured at 1:5 — 1:10 when
monolayers reached a density of approximately 107 cells/T-25 flask. Medium was
replaced weekly.

Library constructinn

A cDNA expression library was constructed in the vector pEXI']1 containing
the strong cytomegalovirus CMV; promoter (Clontech). Because we planned to
target the early larval stages of 1 scapularis, we chose to construct our library from
cultured embryonic I scapularis IDES cells-derived poly{A)+ RNA. The cDNA
library contained 4.4 x 10° independent clones and a titer of approximately 10'
cfu/ml with more than 93% of the clones with cDNA inserts. The averape cDNA size
was 1.7 kb (0.5-4.0 kb).

Primary screen

The overall schema for identification of protective entigens through ELL
sequential fractionation and sequence analysis is shown in Fig. 1.

Ninety-six LBA (master) plates contnining an average of 41 (30-61) cDNA
clones per plate were prepared. Replicas were made and clones from. each plate were
pooled, inoculated in Luria-Bertani with 50 pg/ml ampicillin, grown for 2 hr in a 96
wells plate and plasmid DNA purified from each pool (Wizard SV 96 plasmid DNA
purification system, Promege, Madison, WI, USA). BALDB/c female mice, 5-6 wecks

of age at the time of first vaccination, were used. Mice were cared for in accordance
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with standards set in the Guide for Curc and Use of Laboratory Animals. Mice were
injected with a 1 mt tuberculin syringe and a 27 gauge necdle at days 0 and 14. Three
mice per group were each immunized TM in the thigh with 1 pg DNA/dose in 50 ul
PBS. Two groups of 3 mice cach were included as controls. Onc group was injecter]
with 1 pg vector DNA alone _a.nd the sccond with saline only. Two weeks after the last
immunization, mice were infestcd with 100 L scapwlaris larvae per mouse. Ticks
were artificially reared at the Oklahoma State University tick rearing facility by
feeding larvae or mice, nymphs on rabbits and adults on sheep and using for
infestation in our cxperiments the larvae oblained from the eggs oviposited by a single
female. Twelve hours after tick infestation, larvae that did not attach were counted to
calculate the number of attached larvae per mouse and mice were transferred to new
cages. Replete larvae dropping from each mouse were collected daily and counted
during 7 days. The inhibition of tick infestation (I) for each test group was calculated
with respect to vector-immunized controls es [ [-{<RL>n/<RL>c x <RL>ic/<RL>in))
x 100, where <RL>n is the average number of replete larvae recovered per mouse for
cach test group, <RL>c is the average number of replete larvae recovered per mouse
for control group, <RL>ic is the average number of larvae attached per mouse for
control group, and <RL>in is the average number of larvae attached per mouse for
each test group.

Pools of 41 (30-61) L scapularis cONA clones were screened by ELL Only 33
cDNA pools and controls were analyzed per experiment. The a\lunge tick infestation
level was 50+13 and 56+15 and 56+15 and 54+18 larvae/mouse for cDNA
immunized and control mice, respectively (P>0.05) (Table 1). The average number of
engorged larvae recovered per mouse was 943 and 1334 in the cDNA-immunized

mice and 16144 and 1743 in the control vector-immunized group (P<0.05) (Table 1).
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No reduction was observed in the number of lnr‘vue collected from mice that received
the vector DNA compared to saline-immunized controls. The maximum number of
engorged larvae was collected 3 fo 4 days aller infestation. However, in mice
immunized with cDNA pools B5, A8 and A10 (Fig. 2) a retardation of [arval
development in 1 to 2 days was recorded. The average inhibition of tick infestation (I)
was 49+28% and 30+22% (Table 1). Aﬁ-nr two experiments covering the analysis of
66 pools (2705 clones), 9 protective pools (351 clones) were selected producing an
inhibition of tick infestation >60% (Fig. 2A and 2B and Table 1), When we started
these experiments, we planed to screen over 4000 cDNA clones considering the
complexity of the tick genome. However, to our surprise 9 protective cDNA. pools
were identified after screening 66 pools containing 2705 cDNA clones. This result
probably reflects the possibility of interfering with tick infestations at many different
levels that involve a Piciades of gene products. Results from vaccination experimernils
against ticks emploving recombinant antigens support this view (reviewed by
Mulenga et al., 2000). Because of the complexity of the screening procedure in mice
vaccinated and challenged with tick larvae, it wes difficult to work with more than 9
protective cDNA pools. Therefore we did not continue screening new cDNA pools
and focused our attention on the 9 pools sclected after the pritnary screen.
Secondary screen

The secondary screen was done to verify the protective capacity of the cDNA
pools selected after the primary screen (Fig. 2A and 2B). After the primary screen of
66 cDNA pools (2705 clones), 9 pools with [>60% were seiected for the secondary
screen (re-screening) employing § mice per group as described sbuve. Engorged
larvae were kept for molting in a 95% humidity almosphere. Molting of engorged

larvae was evaluated by visual examination of tick nymphs under a stereomicroscope

10
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34 days after last larval collection. The inhibition of molting (M) for each test group
was caiculated with respect to vector-immunized controls as [I1{MLn/MLc x
RLc/RLn)] x 100, where MLn is the sumber of nymphs for each test group, MLc is
the number of nymphs for the control group, RL¢ is the number of larvae recovered
for the control group, and RLi is the number of larvae recovered for each test group.
Control mice were immunized with the negative (=0%) F2 cDNA pool or salinc only.
A group was included immunized SC with two doscs of 100 pg of total IDES tick cell
proteins per dose in Freund’s incomplete adjuvant.

All 9 protective cDNA pools gave positive results in the secondary screcn
(data not shown). The tick infestation levels were higher in this experiment (average
8516 and 8413 larvac/mouse for cONA-immunized and control mice, respectively;
P>0.05). Nevertheless, the average number of engorged larvae recovered per mouse
was 3917 and 2616 for control and cDNA-immunized mice, respectively (P<0.05),
The group immunized with total IDES tick cell proteins was protected with 1=33%.
Again, no reduction was observed in the number of larvae collected from mice that
received the control cDNA (F2 negntive- pool after the primary screen; Fig. 2A)
compared to saline-immunized controls.

In the secondary screen, molting of engorged larvac was evaluated afier 34
days. Molting was affected in all but one test cDNA-immunized group. Inhibition of
molting in test cDNA-immunized mice compared to the control cDNA-immunized
group varied from 0% to 12% (62:4%). The inhibition of molting was higher than 50%
only in the larvae collected from mice immunized with ¢cDNA pools B5 and Al0,

which showed a reterdation of larval devclopment in 1 to 2 days as in the primery
screen. No differences were observed between control cDNA and saline-immunized

mice. Among the larvae that did not molt to nymph, suine were visibly dunaged and

11
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presented a strong red coloration. The percent of red larvae in cDNA-immunized mice
varied between 3% to 18 % (745%) while in the saline and control cDNA-immunized
groups red larvae represented the 6% and 4%, respectively.

Tertiary screen

For the tertiery screem, 64 clones were grouped in 16 sub-pools each
containing 1 to 17 plasmids according to -the predicted function of encoded proteins
(e.g., all the plasmids that encoded histonc proteins were grouped together) and used
with 4 sub-pools containing 182 clones of unknown function or with sequences
without homology to sequence databases to immunize 4 mice per group. Mice were
immunized with 0.3 pg/plasmid/dose in 50 ul PBS and evaluated as described ahove.
Control mice were immunized with a pool of 20 plasmids containing mitochondrial
cDNAs.

Tick infestation levels were similar in ail test groups (7212 larveeAnouse) and
in control mice (6912 larvee/mouse) (P>0.05). The number of engorged larvae
recovered per mouse was also similar between test (16+7) and control (1416) mice
(P>0.05). However, the groups immunized with cDNA sub-pools containing clones
with putative endopeptidase, nucleotidase, ribosomal proteins, heat shock proteins,
glutamine-alanine-rich proteins and 3 of the sub-pools with unknown function or with
sequences without homology to sequence databases had I>15% (Fig. 3). Furthermore,
among them, the groups immunized with sub-pools containing clones with & putative
endopeptidase, nucleotidase and two of the cDNA sub-pools with unknown function
or with sequences without homology to sequence databases resulted in lower
infestation levels compared to control mice (P<0.05) and 1>40% (Fig. 3). Clones

homologous to chorion proteins, vitellogenin receptors, and peptidoglycan recognition

12
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proteins were selected for thev potential protection capacity in other stages of tick
develdpment.
Statistical analvsis

‘The number of larvae attached per mouse and the nuniber of engorged larvae
recovered per mouse 7 days after infestation were comparad by Analysis of Variance

. (ANOVA) followed by a serics of Tuiu:y's post-hoc tests for pair comparisons
between cDNA-immunized and control vecior DNA-immunized mice (primary
screen), and by Studenl’s t-test between mice immunized with positive cDNA pools
and the control negative F2 ¢cDNA pool (secondary screen) or botween test cDNA
sub-pools-immunized and control mice immumized with mitochondrial cDNAs
(tertiary screen).
Example 2: Sequence analysis of protective clones

All the 351 cDNA clones in the 9 pools that resultcd positive in the secondary
screen were sequenced. DNA from individual clones in these pools was purified
(Wizard SV 96 plasmid DNA purification system, Promega) from thc master plate
and partially sequenced. In most cases a scquence larger than 700 nuclcotides was
obtained. Nucleotide sequences were analyzed using the program AlignX (Vector
NTI Suite V 5.5, InforMax, North: Bethesda, MD, USA). BLAST (Altschul et al.,
1990) was used to search the NCBI1 databases to identify previously cloncd sequences
that may have homology to those that we sequenccd. Sequence analysis allowed
grouping the ciones according to sequence identity to DNA dntfbasw and predicted
protein function. The protective clones selected after the tertinry screen were fully
sequenced.

Comparison to sequence databeses permitted to identify sequence identity to

previously reported genes with known function in 152 (43%) of the clones (Table 2).

13



26

1
WO 03193416 PCT/US03/13220 ] ﬁ

Fifty seven percent of the sequences were homologous to penes with unknown
finction or had no significant identity to previously reported sequences (Table 2). OF
the clones with sequence identitv to genes with known function, 85% were
homologous to arthropod scquences. Ninety-three clones (61%) contained sequences
homologous to Drosophila melanogaster, 5 (3%) to other insects and 32 (21%) to
Ixodid tick species. Thirty percent of the clones weré eliminated from further analysis
based on their sequence identity, including those containing similar sequences (Table
2). The protective clones included antigens homologous to endopeptidases,
nucleotidases, chorion proteins, vitellogenin receptors, peptidoglycan recopnition
proteins, glutamine-alanine rich proteins, ribosomal proteins, and heat-shock proteins.
Summary of results

The resulis obtained with the various protective clones identified in the
Sequence Listing, along with certain selected expressed proteins, are summarized in
Table 4.

SEQ ID NO:1 denotes the clone designated 4E6, whercin the relevant protcin
encoding fragment has been identified as comprising residues 1-117, which encodes
the polypeptide shown in SEQ ID NO: 2.

SEQ ID NO:3 deaotes the clone designated 4D8, wherein the relevant protein
encoding fragment has been identificd as comprising residues 80-575, which encodes
the polypeptide shown in SEQ ID NO: 4.

SEQ ID NQO:5 denotes the clone designated 4F8, whcrcifl the relevant protein
encoding fragment has been identified as comprising residues 1-951, which encodes

the polypeptide shown in SEQ ID NO: 6.

14
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SEQ ID NO:7 denotes the clone designated 4G11, wierein the relevant protein
encoding fragment has been identificd as comprising residues 1-697, which cncodes
the polypeptide shown in SEQ ID NQ: 8.

SEQ ID NO:9 denotes the clone designated 4D6, wherein the relevant protcin
encoding fragment has been idcntified as comprising residues 198-1025, which
encodzs the polypeptide shown in SEQ ID NO: 10.

SEQ ID NO:11 dcno.tes the clune designated 3E1, wherein the relevant proteirn
encoding fragment has becn identificd as comprising residues 3-578, which ciicodes
the polypeptide shown in SEQ ID NO: 12.

SEQ ID NO:13 denotcs the clone designated 1C10, wherein the relevant
protein encoding fragment has been identified as comprising residues 1-1119, which
encodes the polypeptide shown in SEQ ID NO: 14.

SEQ ID NO:15 denotes the clone designated 3E10, wherein the relevant
protein encoding fragment has been identified as comprising residues 51-1544, which
encodes the polypeptide shown in SEQ ID NO: 16.

SEQ ID NO:17 denotes the _clone designaled 4F11, wherein the relevant
protein encoding fragment has becn 'identiﬂed as comprising residues 31-2295, which
encodes the polypeptide shown in SEQ ID NO: 18.

SEQ ID NO:19 denotes the clone designated 3C12, wherein the relevant
protein encoding fragment has been identified as comprising residues 6-332. which
encodes the polypeptide shown in SEQ ID NO: 20.

SEQ ID NQO:21 denotes the clone designated 2C12, v:fherein the rclevant
protein encoding fragment has been identified as comprising residues 3-137, which
encodes the polypeptide shown in SEQ ID NO: 22.
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SEQ ID NOS: 22, 23 AND 24, denote, respectively, clones 1A9, 1B2 and
4A4, each comprising a partial scquence with no associated polypeptide.

rrenn

As noted above, the present invention relates to the scquences identified in the
Sequence Listing. More generally, the invention concemns the given cDNA sequences
and any nucleotide sequence coding fo-r a protein which is capable of eliciting an
antibody or other immune response (e.g., T-ccll response of thc immune system)
which recognizes an cpitope(s) of thc amino acid sequences depicted in the Sequence
Listing, including less than the full cDNA scquences and mutants thereof. Hence the
nucleotide sequence may encode a protein which is the entirc antigen cncoded by the
variously identified bases, or a fragment or derivative of the antigen or a fusion
product of the antigen or fragment and enother protein, provided that the protein
which is produced from such sequence is capable of eliciting an antibody or other
itnmune response which recognizes an epitope(s) of the given amino acid sequences.

As a result, the invention encompasses DNA sequences which encode for
and/or express in appropriate transformed cells, proteins which may be the full length
antigen, lmtlgen fragment, antigen derivative or a fusion product of such antigen,
antigen fragment or antigen derivetive with another protein.

Proteins included within the present invention have an amino acid sequence
depicted in the Sequence Listing. Other included proteins consist of & fragment of said
sequence capable of eliciting an antibody or other immune response which recopnizes
an cpitope(s) of the amino acid sequences depicted and a mutuant of said sequence
capable of eliciting an antibody or other immune response which recognizes an

epitope(s) of such amino acid sequences.
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The nucleotide sequences may be inserted into any of a wide varicty of
expression vectors by a variety of procedures. Such procedures and others are deemed
to be known by those skilled in the art. Suitable vectors include chromosomal,
nonchromosomal and synthetic DNA sequences; e.g., derivatives of SV40; bactcrial
plasmids; phage DNAs: ycast plasmids; vectors derived from combinations of
plasmids and phage DNAs, viral DNA such as baculovirus, vaccinia, adenovirus, fowl
pox virus, pseudorabies, etc. The appropriate DNA sequence must be operatively
linked in the vector to an appropriate expression control scquence(s) (promoter) to
direct mRNA synthesis. As representative examples of such promoters, there may be
mentioned LTR or SV40 promoter, the E. coli lac or trp, the phage lambda PL
promoter and other promoters known to control expression of genes in prokaryotic
and eukaryotic cells or their viruses. The expression vector also inclikles a non-coding
sequence for a ribosome binding site for translation initiation and a transcription
terminator, The vector may also include appropriste sequences for amplifying
expression.

The vector containing the appropriate cDNA sequence as hereinabove
described, as well as an appropriaic promoter or control sc-aqu:nce, may be employed
to transform an appropriate host to permit the host to express the protein. Examples of
host organisms and cclls include bacterial strains (e.g., E. coli, Pscudomonas,
Bacillus, Salmonella, ciz.), fungi (c.g., yeasts and other fungi), animal or plant hosts
(c.g., mouse, swine or animal and human tissue cells). The selection of the host is
deemed to be within the scope of those skilied in the art.

It is also understood that the appropriate cDNA sequence present in the vector
when introduced into a host may express part or only & portion of the protein which is

encoded within the noted terminology, it being sufficient thet the expressed protein be

17



436

WO 03093416 PCT/US03/13229 ljj

capable of eliciting an antibody or other immune response which recognizes an
cpitope(s) of the listed amino acid sequences.

The isolated cDNAs and/or polypeptide expressed by the host transfornined by
the vector may be harvested by methods which will occur to those skilled in the art
and used in a vaccine for protection of a mammal, such as a bovirc, swine, human,
ctc., against infestations of Jxodes spec;ics. Such proteciive recombinan! protcins
and/or modified cDNAs are used in an amount effective to induce en immune
response against frodes species ticks and their associated pathogens and may bs used
in combination with a suitable physiologically acceptable carrier. The term "inducing
an immune response” when used with respect to the vaccine described herein means
that the vaccine prevents disease associated with a particular tick species or reduces
the severity of the diseasc.

The carrier employed in conjunction with vaccine may be ary one of a wide
variety of carriers. As rcpresentalive examples of suitable carriers, there may be
mentioned mineral oil, synthetic polymers, etc. Carriers for vaccines are well known
in the art and the selection of a suitable carrier is deemed to be within the scope of
those skilled in the art. The sclt.action of a suitable carrier is also dependent upon the
manner in which the vaccine is to be administered.

The present invention provides a method of immunizing a susceptible
mammal, against infestations and diseasc caused by fxodes species with the vaccine
described above. For purposes of this invention, the vaccine if administered in an
effective amount. The vaccine may be administered by any of the methods well
known to those skilled in the art, for example, by intranmiuscular, subcutaneous,
intraperitoneal or intravenous injection. Aliernatively, the vaccine may be

administered intranasally or orally. It is also to be understood that the vaccine may
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includc active components, such as tick-borne pathogen components or adjuvants ir:
addition to the antigen(s) or fragments hereinabove descrihed.

The host expressing the antigen may itself bc used to deliver antigen to non-
human animals, by introducing killed or viable host cclls thal are capable of
propagating in the animal. Direct incorporation of the cDNA sequences into host cells
may also be used to introduce the seq-uences into animal cells for expression of

antigen in vivo.
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Table 1. Primary screen of the J. scapniaris cDNA library by ELI in mice.

36
\77

Experimental | Number | AverageiSD | AverageiSD | AveragetSD | Number of
group" of pools number of number of | inhibition of pools
screened larvac engorged tick selected for
(Number | attached Per larvae per infestation the
of clones) mouse” mouse® 0° secondary
screcn
Experiment 1 | 33 (1383) | 50+13 (33-80)- 943 39455% 6 (1>75%)
(2-42) (-183 - 87%)
Vector DNA- —_— 56113 (45-67) { 1634 (5-27) - -
immumized
controls for
experiment 1
Experiment 2 | 33 (1322) | 56+15 (29-79) { 1314 (1-27) 27128% 3 (I>60%)
(-53 - 89%)
Vector DNA- — 54118 (36~73) | 1743 (6-28) ~— -
immunized
controls for
experiment 2

*Ninety six LBA plates containing an average of 41 cDNA clones per plate were prepared. Replicas
were made and clones from each plaie were pooled, inoculated, grown for 2 hr in & 96 wells plate and
plasmid DNA purified from each pool for ELL. Three mice per group were each immunized IM twice
with 1 pg DNA/dose in 50 pl PBS two weeks apart. Two groups of 3 mice each were included as
controls. One group wes injected with vector DNA and the second with saline only.

“Fifteen days after the last immunization, mice were infested with 100 £ seapularis larvee per mouse.
Twelve hra Iater, jarvae that did not attachk were counted to calculate the number of attached larvac per
mouse and mice were transferred to new cages.

“Engorged larvae dropping from each mouse were collected daily and counted after 7 days.

“The inhibition of tick infestation (T) for each test group was calculated with respect to vector-
immumnized controly as [1-(RL1VRLc x RLic/RLin)] x 100, where RLn is the average number of replete
larvae recovered per mouse for each test group, RLe s the average number of replete larvae recovered
per mouse for contre! group, RLic is the average number of larvae attached per mowe for control
group, and RLin is the average number of larvae attached per mouse for each test proup.
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Table 2. Classification of the clones in protective pools by putative protein function
according to identity to sequence databases.

Putative protein Function Number of clones
Biosynthetic" 2
Catabolism 4
Cell adhesion 2
Cell cycle® 2
Cytoskeletal® 8
Defense 2
DNA structure or replication® 3
Extracellular matrix 3
Endocytosis 2
Energy metabolism 10
Homeostasis 2
Morphogenetic 9
Mitochondrial® 34
Protein synthesis or pmmsing"b 34
RNA synthesis or processing” 7
Heat-shock proteins 4
Signal transduction i6
Transport 8
Unknown 199
Total 351

*Eliminsted from further screening of protective antigens. Other clones were eliminated for conlaining
simjlar sequences.

*Except for ribosomel proteins.
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Table 3. Grouping of the clones according to the predicted function of encoded
proteins in sub-pools for the tertiary screen.

Sub-pool (No. of clones) Clone Ponl®
Ribosomal (17) 1A2, 1A10, ICI1 A5
1F6 DI
2BB AlD
2F8, 2F10 ES
3Al0, 2C3,3D2, 3D10 B4
- 3G9, 3G10 E3
4DI11, 4D12, 4E7, 4F7 Fl
Membrane protein (7) 1D§, ID1], 1E10 D1
B12 AlD
2H5 E8
0 B4
Gl Ed
ATPuse (6) 1A9, IB2, 1CY AS
i o AlD
4A4 3
4GI12 Fl
Cell channel/Transporter (5) 1F4 1]
2H1] ES
4A12 a
4G10, 4G11 Fl
Early development-specific (4) IC8 AS
IF4 E3
4C7 ot}
' 4G9 Fl
G protein-coupled recepior (4) 2B7,2CI12 AlD
2F12 :
4C9 c3
Growth factor receptor (3) 2E8 BS
IBS, 3C3 B4
Lectin (3) 3E10 E3
4BB, 4C3 a
Vitellogeain (3) 1F12 ' H
4A§ o]
4G2 F1
Heat shock (3) 1C10 AS
IF10 Dl
IF6 E3
EGF-like (2) 2H4 B8
ACI10 c3
Secreted protein (2) 2F9 E8
3Ci12 B4
Qlutemine-Alunine rich {2} 4D4. 4E6 Fl
Adaptin {1} 3E1 E3
Endopeptidase (1) 4D8 Fi
Nuclectidase (1) 4F8 FI

26

*<DNA pools refer to positive pools after primary and secondery screens (Fig. 2A end 2B).
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Table 4: Summary of resuits with 1. scapularis cDNA clones.
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cDNA Predicted Protein Inhibition | Inhibition | Efficacy
clone of tick of molting
infestation
1(%) M (%) E (%)
4D8 - Endopeptidasc 40%/54%* T/8** 44%/58%*
4F8 Nucleotidase 50%/64%* 17%/-9%* | 58%/G1+*
IC10 HSP70 17* ND ND
4D6 Glu-Ala-rich 61* 11 66*
. 4B6 Glu-Ala-rich 20%/46** 16** 554
3EL f-adaptin (appendage region) 27* b 31*
2C12 Beta-amyloid precursor protein e ND ND
(APP)
4F1] Block of proliferation Bop! ~3gees ND ND
3E10 Mannose binding lectin ~48*/-1(*** ND ND
4G11 Chloride channcl K1 i 30 57
3C12 RNA polymerase 111 ~104**= ND ND
1A9, 1B2, ATPase Y A ND ND
4A4

Mice were immunized with cDNA-containing expression plasmid DNA a8 described above (*) or with
100 ugfdose of recombinant protein expressed in E, coli (**). 1, M and E were calculatex ag described
above. ND, not determined.

*##Resulted in & pro-feeding activity, This effect could be due to the expression of cDNAs encoding
for tick immunosuppressants, anticongulants and other proteing with low antigenicity and a pro-feeding

activity, Alternatively, they could encode for proteins homologous to host proteins with anti-tick

activity, which neutralization results in a tick pro-feeding activity.

27
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In view of the above, it will be seen that the several ohjectives of the invention
are achieved and other advantageous results attained. As various changes could he
madc in the above DNA molecules. proteins, etc. without departing from the scope of
the invention, it is intended that all matter contained in the above description or
shown in the accompanying drawings shall be interpreted as illustrative and not in a
limiting sense. While the inventinn has been described with a certaiz degree of
particularity, it is understood that the invention is not limitcd 10 the embogdiment(s) set
for herein for purposes of exemplilication, but is to be limited only by the scope of the
attached claim or claims, including the full range of cquivalency to which each

element thereof is entitled.
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WHAT IS CLAIMED IS:
1. An jsolstcd cDNA molecule which encodes an Ivodes associated

antigenic polypeptide, said molecule having & nucleotide sequence comprising at least
residues 1-117 of SEQ ID NO: 1.

2, An expression vector uom;irising the isolated cDNA molecule of claim

3. An isolated cell transformed by the expression vector of claim 2.

4, A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim I, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 1, and
(iii) 2 combination of the isolated cDNA melecule of claim 1 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

5. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering tv the
mammal the vaccine of claim 4. .

6. The polypeptide encoded by the isolated cDNA molecule of claim 1.

7. An isolated cDNA molecule which encodes an Ixodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 80-575 of SEQ ID NO: 3.

8. An expression vector comprising the isolated cDNA molecule of claim

9. An isolated cell transformed by the expression vector of claim 8.

10. A vaccine comprising an effective immunizing amount of an

immunogen selected from the group consisting of (f) the isolated cDNA molecule of
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claim 7, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 7, and
(iii) a combination of the isolated cDNA molecule of claim 7 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

11. A method of inducing an immume response in a mammal agoinst
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 10. '

12.  The polypeptide encoded by the isolated cDNA molecule of claim 7.

13.  An isolated cDNA molecule which cncodes an Ixodes associated
aptigenic polypeptide, said molecule having a nucleotide sequence comprising at leasi
residues 10-951 of SEQ ID NO: 5.

14.  An expression vector comprising the isolated cDNA molecule of claim
13.

15.  Anisolated cell transformed by the expression vector of claim 14.

16. A vaccine comprising an effective immunizing amount of an
immunogen sclected from the group consisting of (i) the isolated cDNA molecule of
claim 13, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 13,
and (iii) a combination of the isolated cDNA molecule of claim 13 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

17. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the

mamma{ the vaccine of claim 16.

E)

18.  The polypeptide encaded by the isolated cDNA molecule of claim 13.
19.  An isolated ¢cDNA molecule which encodes an Jxodes associeted
antigenic polypeptide, said moleculc having a nucleotide sequence comprising at Icast

residues 1-697 of SEQ ID NO: 7.
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20.  An expression vector comgrising the isolaied cDNA molecule of claim
19.

21.  Anisolated cell transformed by the expression vector of claim 20,

22, A vaccinc comprising an effective immunizing amount of an
immunogen sclected from the group consisting of (i) the isolated cDNA molecule of
claim 19, (i) the polypeptide encoded b) the isolated cDNA molecule of claim 19,
and (iii) a combination of the isolaled cDNA molecule of claim 19 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

23. A method of inducing an immune response in a8 mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 22.

24.  The polypeptide encoded by the isolated cDNA molecule of claim 19.

25. An isolated cDNA molecule which encodes an Jxodes associated
antigenic polypeptide, said moleculc having & nucleotidc sequence comprising at least
residues 198-1025 of SEQ ID NO: 9.

26.  An expression vector comprising the isolatcd cDNA molecule of claim

27.  An isolated cell transformed by the expression vector of claim 26.

28. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 25, (ii) the polypeplide encoded by the isolated cDNA mplecule of claim 25,
and (iii) & combination of the isolated cDNA molecule of claim 25 and the encoded

polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.
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29. A method of indicing an immune response in a mammal against
Ixades species ticks and their assozizied pathogens, comprising administering to the
mammal the vaccine of claim 28.

30.  The polypeptide encixic:d by the isolated cDNA molccule of clatm 25,

31. An isvlated ¢eDNA molecule which cncodes an Jrxades associated
antigenic polypeptide, said molecule ha\rihg a nucleotide sequence comprising at least
residues 3-578 of SEQ ID NO: 11.

32.  An expression vector comprising the isolaied cDNA molecule of claim
31

33.  Anisolated cell transformed by the expression vector of claim 32.

34. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 31, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 31,
and (iii) a combination of the isolated cDNA molecule of claim 31 and the encoded
polypentide, and further comprising a phanmaceutically acceptable carrier or diluent.

35. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 34.

36.  The polypeptide encoded by the isolated cDNA molecule of claim 31.

37. An isolated cDNA molecule which encodes an Jxodes associated
antigenic polypeptide, said moleculc having a nucleotide sequence comprising at least
residues 1-1119 of SEQ ID NO: 13.

38.  Anexpression vector comprising the isolated cDNA molecule of claim
37.

39.  Anisolated cell transformed by the expression vector of claim 38.
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40. A vaccine comprising an effective immunizing smount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 37, (ii) the polypentide encoded by the isolated cDNA molecule of claim 37,
and (jii) a combination ol tie isolated [DNA molecule of claim 37 and the cneoded
polypeptide, and further comprising a phanmaceutically acceptable carricr or difucnt,

41. A method of inducing &n immune response in a mammal apainst
Ixades species ticks and their associnied pathuvgens, comprising administering to the
mammal the vaccine of cluim 40.

42.  The polypceptide encoded by the isolated cDNA molecule of claim 37,

43,  An isolated cDNA molecule which encodes an Ixodes associated
antigenic polypeptide, said molecule having 2 nucieotide sequence comprising at least
residues 51-1544 of SEQ ID NO: 15.

44.  An expression vector comprising the isolated cDNA molecule of claim
43.

45.  Anisolatcd cell transformed by the expression vector of claim 44.

46. A vaccine comprising an effective immunizing amount of an
immumogen sclected from the group consisting of (i) the isolated cDNA molecule of
claim 43, (ii) the polypeptide encoded by the isolatcd cDNA molecule of claim 43,
and (jii) a combination of the isolated cDNA molecule of claim 43 and the encoded
polypeptide, and further comprising a pharmaccutically acceptable carrier or difucnt.

47. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associoted pathogens, comprising administering to the
mammal the vaccine of claim 46.

48.  The polyvpeplide encaded by the isolated cDNA molecule of claim 43.
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49,  An isolated cDNA molecule which encodes an Jvndes associated
antigenic polypeptide, said molecule having a nuclentide sequence comprising at least
residues 31-2295 of SEQ ID NO: 7.

50. An cxpression vector comprising the isolaled cDNA molecule of claim
49,

51.  An isolated cell transformed by the expression vector of claim 50.

52. A vaccinc comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of
claim 49, (ii) the polypeptide encoded by the isolated cDNA molecule of claim 49,
and (jii) 8 combination of the isolated cDNA molecule of claim 49 and the encoded
polypeptide, and further comprising a phermaceutically acceptable carrier or diluent.

53. A method of inducing an immune response in a mammal against
Ixndes species ticks and their assaciated pathogens, comprising administering to the
mammal the vaccine of claim 52.

54,  The polypeptide encoded by the isolated cDNA molccule of claim 49.

55. An isolated cDNA molecule which cncodes an fxodes associated
antigenic polypeptide, said molecule having a nucleotide sequence comprising at least
residues 6-332 of SEQ IN NO: 19,

56.  Anexpression vector comprisiag the isolated cDNA molecule of claim
55.

57.  Anisolatcd cell transformed by the expression vector of claim 56.
58. A vaccine comprising an effective immunizing amount of an
immunogen selected from the group consisting of (i) the isolated cDNA molecule of

claim 55, (ii) the polypeptide eacodad by the isolated cDNA molecule of claim 55,
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and (iii) a combination ol the isolated cDNA moleccule of claim 55 and the encoded
polypeptide, and further comprising a phaninaceutically acceptable carricr or diluent.

59. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 58.

60.  The polypeptide encoded by the isolated cDNA molecule of claim 55.

61. An isolatcd cDNA molccule which encodes an Ivedes assuciated
antigenic polypeptide, said molecuic having a nucleotide sequence comprising at lcast
residues 3-137 of SEQ ID NO: 21.

62.  An expression vector comprising the isolated cDNA molecule of claim
61.

63. Anisolated cell transformed by the expression vector of claim 62.

64. A vaccine comprising an effective immunizing amounmt of an
immunogen sclected froni the group consisting of (i) the isolated cDNA molecule of
claim 61, (ii) the polypeptidc encoded by the isolated cDNA molecule of claim 61,
and (iii) 2 combination of the isclated cDNA molecule of claim 61 and the encoded
polypeptide, and further comprising a pharmaceutically acceptable carrier or diluent.

65. A method of inducing an immune response in a mammal against
Ixodes specics ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 64.

66.  The polvpeptide encoded by the isolated cDNA mc:lecuie of claim 61.

67.  An isolated cDNA molecule comprising a nucleotide sequence of that
show in SEQ ID NO: 23,

68.  An expression vector comprising the isolated cDNA niolecule of claim

67.
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69.  Anisolaterd cell transformed by the expression vector of claim 68.

70. A vaccine comprising an effective immunizing amount of the isolated
¢DNA molecule of claim 67 and a phurmaceutically acceptable carrier or dilucnt.

71. A method of inducing an immune response in a mammal against
Ixodes species ticks and their associated pathogens, comprising administering to the
mammal the vaccine of claim 70.

72.  An isolated cDNA molecule comprising a nucleotide sequcnce of that
shown in SEQ ID NO: 24,

73.  An expression vector comprising the isolated cDNA molecule of claim

74.  Anisolated cell transformed by the expression vector of claim 73.

75. A vaccine comprising an effective immunizing amount of the isolated
cDNA molecule of claim 72 and a pharmaceutically acceptable carrier or dilvent.

76. A method of inducing an immune response in 8 memmal against
Ixodes species ticks and their associated pathogens, comprising adminisiering to the
mammal the vaccine of claim 75.

77.  An isolated cDNA molecule comprising a nucleotide sequence of that
shown in SEQ ID NO: 25.

78.  An expression vector comprising the isolated cDNA molecule of claim
71.

79.  Anisolatcd cell transformed by the expression vector of claim 78.

80. A vaccine comprising an effective immunizing amount of the isolated

cDNA molecule of claim 77 and a pharmaceutically accepteble carrier or diluent.
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81. A methnd of inducing an immune response in 8 mamnial against
Ixodes species ticks and their associated pathogens, comprising edministering to the

mammal the vaccine of claim 80.
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<110>

<120>

<130>

<150>
<151>

<160>

170>
<210>
<211>
<212>
<213>

<400>

WO 03/093416

Fuente?.sT25.txt

SEQUENCE

be La Fuente, Jose de Jesu
Kocan, Katherine M.
Garcia-Almazan, Consuelo
Garcia-Garcia, Jose Carlos
Blouin, Edwin F.

LISTING

5

Protective Antigens for the Control of Ixodes Species

Infestations
03-368

60/376,251
2002-04-29

25

PatentIn version 3.2
1

349

DNA

Ixodes scapularis
1

atggaaatat ctgtgaaacc aaggcccaca

gcaagaatga gaacagcatt ccccaccaga

gttaatgatg tgttgtgcaa ttcgaatgtg

aaaaggaaaa
agtgggaaca

gctgcaacct

cagctgtagt gctctagtat taaccaagaa gcagtattct

atttgttacg gcattttcag ctttttttta tacaaaatgt

Ctaaaataaa acaaagccac aaaaaaaaaa

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

<400>

2

38

PRT

Ixodes scapularis

2

daaaaadaaa

Tet Glu Ile Ser gaT Lys Pro Arg Pro Igr Lys

Ile Ile Ile Met ATa Arg Met Arg Thr Ala Phe
20 25

Asn Ser ;ge ser Arg Thr

<210>
<211
<212>
<213>

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

3

2693

DNA

Ixodes scapularis

misc_feature
(685)..(685)
nisa, ¢, g, ort

rage 1

gaaaggccat catcatcatg
gcttctcaag gacttgaaca
cgctagayaa catagtcgac
gccgtcatat gtacaggcag
agttcttgtt taaaaaaaac

Arg Lys Arg Lgs Ala
1

Pro Thr Arg Ser Gly
30

PCT/USN3/1320

120
180
240
300
349

5%
U



WO 0349310,

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

<400> 3
ggtrtgtgct

gagctaagcc
gctgcatagt
acaagcagcg
gccaccgaaa
gcagcggcgc
tcccectgeg
gtcgeecegtg
gcgcatgatg
caagctggca
gtttgagggt
ggaactttga
acacttagac
cagtggtgtc
caactcttta
cggatcatct
tttttaaccg
gaatgttatg
tgagtatggt
ccaactctcg
catgcaagtt
gtagttcaac
tggctatatt
gtattttgga
cactacaggg
cccatctgac

ctttttcctt
aACtcccaaaa

tttrttgtt
tggaacacct
tttttttttt

misc_feature
(1962)..(1962)
nisa, c, g, ort

gcttggaaaa
tatcgcagga
ccaaacggaa
actcccccaa
ttaacttcag
aagcagctct
gccgattgeg
cgcagggacc
daggagcgcg
gagcagtacg
gccactccaa
gggtttgtgc
tcggcaagca
ttcggagttt
cggaactggt
acggaggaag
tcttgecatce
caaaggttgg
tagtcaccgt
trigtcttt
agcgagggta
tgggaggtag
acttgcattg
aaggaataaa
tgtotgtgcc
aaccgcctgt

Trttrtttct
catcaagtgc

tcgagatagg
gcaacagcga
ttrtttgtag

Tccaccagga
tggcttgege
gatcgcccaa
caagggcaca
aggagatagc
gerretegte
gaccagcctc
aacccctctt
agagccagat
acacatttgt
gctatttgtc
taganggaag
agccagatcc
Trtttrttcc
gtgcatccat
aagtgtgtat
tcgccataga
aagtcagttt
Ttactittca
atttttagga
cgaggaaaag
gattgtaaag
4gggggagga
aacaadzatt
tectegtatet
gtacataggc
cataagtaat
tctggtggtce
aatggcttca
attaactggt
ttttgcagta

Fuente2.ST25.txt

gcctgcaace
aacattaaag
acgarcggaga
ccaaatcaac
ggccaacatt
tccectggag
cccecacgggce
caccttecgce
acgcgacgag
caagtttacg
ataacatgat
aaacccatgg
tgtyggggtgc
ttctccettt
tccecgaaag
gcctttgtgce
agacctgtga
gaaagtggag
ggagggggat
tactttctct
aagggttata
acctgcgagt
ggaatgctgg
ggcttagtgt
tccecgtgegt
caacgcaagt
tttgaaggag
ggaattcrac
ggtrotgctg
gtaggcctgt

ataacaactt

Page 2

gcaaaaaagt
cgaacacacg
tgtatgcctt
ccttcaccct
cgggaggaaa
tcgggetece
ctgtceeccg
caggtggggc
tacgaccacg
tacgaccaaa
gggcatctge
tggggaagga

ggggacgggg
ccctegtett

tgcaagagaa
ttrgggtctc
tctagcaaac
cgagagaaaa
gactgaggaa
gtggcgagaa
aaatattctg
accgagagga
acctcgagca
acagatgtat
tgtgtcccte
cttcagcatg
agaatatttt
aagtgcgaaa
cctatgcttt
gacacttgca

gttatggaaa

PCT/ISN3/13229

tcatcatccg
attgggatcc
tgtcggtcac
tcggtgaagt
tgcgacgtct
cgtcggcgac
ggggcctget
tcatctgcga
ttctgtetge
ttcagaageg
aaacaagcaa
cacaagacca
ggaatgagtc
cttttiggeca
ggactcgegog
ctttttrrtt
aaaggtgtgce
ttttgtatge
cggagcecgec
tttgtctgtg
ggtgagagct
ccgecatgotce
gagcqggcaa
aatatatatg
ttgcggettg
gcaccctctt
gatttctaag
gtrcctitct
ggccacactt
cagccgtgtt
gagtycatta

60
120
1RO
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1300
1860

15
2\¥



WO 03134146

tgctatggea
gaggatagtg
cataagcgty
ccaattggtt
tcaaatgcaa
aaaaactgct
agatggtgtg
caggtgctge
gtgttgggga
tttttgccat
ttatgaaaga
tacatagcct
agtttacaat
aataaaggca
i 1se
<212> PRT
<213>
<400> 4

ttgtctgetg
aagtggtatt
gctttgggty
tattggggac
cgcttctgty
cacgtaaact
tgcaagtgct
tgttagtagc
gtatgttagt
tgCattaata
taffaagcga
gtggtctget
ctttttggca
ctctetcagt

ctatgcttat
gcagggitgg
tegtctgage
tgcttttggg
ttgatcgcag
gtatgttgat
tggcacactg
aaactttctg
ttatcttttc
tggatcctgc
gtttattgac
ttgttatgtt
tgacttgttt

acCtaaaaaa

Ixodes scapularis

tggaatgcat
aaaggagctt
ttgtcaatca
tgcagagttt
ttcatcaact
atcacagttg
cgtattttec
ccattgetge
aaaactgatt
attgtttacg
ttttccagga
gacttggttt
gcattgccat

daaaaadaaaa

Met Ala Cys Ala Thr Leu Lys Arg Thr His Asp
1 5 10

Ser Pro Asn

val Thr Gin

35

ser Pro
50

Ala Asn Ile

65

Cys Phe Ser

Phe

Gly Arg Ser Pro Lys
20

Ala Ala Thr Pro Pro

40

Gly Glu val I;Eo Pro

Arg Glu gau Met Arg Arg Leu Gin

Ser :;o Leu Glu Ser

Arg Arg Arg
25

Thr Arg Ala

Lys Leu Thr

75

Gly Ser Pro

g0

Fuerite2 .ST25.tXt

gcctgatgtg
anaatgcctt
cagtgcaaca
gactaatttt
cgtcgatcat
cactgaggaa
agcataaagc
cacaattcat
tgaagtacca
gaaaaaagtg
gaatttagac
ttgtggaaat
tgtaatttgg

adaaaaaaaaa

Trp Asp Pro

Cys Met Pro

30

His GIn Ile

45

Ser Glu Glu
60

Arg Arg Lys

PCTIUSNS/13229
tgrtgtgctt 1920
ctggctttty 1980
tgcactttgt 2040
tagtaatgct 2100
tatgcatgtg 2160
gcctggetta 2220
tggtagtgta 2280
gcatgaatga 2340
gtgtcctata 2400
ataacattaa 2460
caggaggcac 2520
tagttctaaa 2580
ccattattag 2640
aaa 2693

igu His
Leu Ser
Asn Pro

Ile Ala

GIn Leu
80

ser Ala Thr Pro Pro

95

+56

-9

Ala Ala Asp EEE Gly Pro Ala ser ;52 Thr Gly Leu Ser ;;8 Gly Gly

Leu Leu Ser Pro Val Arg Arg Asp GIn Pro Leu Phe Thr Phe Arg G1n
115 120 125

Page 3
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Fuente2.5T25.txt
val Gly Leu Ile Cys Glu Arg Met Met Lys Glu Arg Glu Ser GIn Ile
130 135 140

Arg Asp Glu Tyr Asp His val Leu Ser Ala Lys Leu Ala Giu Gln Tyr
145 150 155 160

Asp Thr Phe val Lys Phe Thr Tyr Asp GIn Ile
165 170

Gly Ala Thr Pro Ser Tyr Leu Ser
180

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

<220>
<221
<222>
<223>

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

<220>
<221>
<222>
<223

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

<400> 5
atggcgtcgt

gttaaaatag
ggaatcgtcy
cgctgcattg
actctggagg
ctggccactt
gttgatcctc

1821

misc_feature
(1487)..(1487)
nisa, c, g, ort

misc_feature
(1595)..(1595)
nfsa, ¢, g, ort

misc_feature
(1606) . . (1606)
nisa, c, g, ort

misc_feature
(1623) .. (1623)
nisa, c, g, ort

misc_feature
(1762)..(1762)
nisa, ¢, g, ort

misc_feature
{1789)..(1789%)
nisa, c, g, ort

gtggagcatc
ttaacagcgc
aaaaggaadg
tgacttcget
agaaaaagat
ctctgccgga
tggatggaac

Ixodes scapularis

agcgacgggt
cggaaagata
catcaatgac
crcgagacag
cagcgacgac
caacctgaag

caaggagtac

cctctegtee
atcaaggaca
ctgcaaacgg
ttcccaaaac
tggatcatca
aacatcaaag
acacagggtt

page 4

Gln Lys Arg Phe Glu
175

A

taagagtaat ttccaacact
tcatgaacag tggaaacctc
aggcagacag atctgttcag
tgacaataat tggtgaagag
ccgagcatga caaggatgtc
aggaagattt ggtagtctag
tcctggacca cgtgacgatc

PCT/USHI/13220

60
120
180
240
300
360
420

¥t
0
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ctggtgggga
aactaccagg
gtcggtgect
acgecgctece
gtgctgcgag
gcttacgtgt
cttcatgcca
gacgtggaac
tggttcaaga
cgttgtccgt
tcaaagtctt
gacatgggac
gaatttrttta
atgtcattat
tttgcaggcec
tatctcaagt
ctiggatttt
tttgaaacat
cacttacatt
attaaggaaa
canacctaat
gcaagcagat
tgcatgcatt
aaaaaaaaaa
<210> 6

212 Ry
<213>
<400> 6

ttgcggttga
tggagaagga
ttgggatctc
attccageec
ttggaggtgc
ttcccagcaa
ctggcggect
acgtcaatgc
accacattcc
tgcgatcaca
atactattag
acaaaaaaat
aaataatgtt
ttgggttgtg
actcagctcc
ttttctacca
atcrggtatg
accctgtcc£
gcrtgatcgt
tgagatcgat
gcttaatgeca
gccaatgcett
tatgacagcc

ddddaadaad

. — Y iy v

cggtaaggca
cgtctacaag
gcgecattgcy
caccatcaac
cgggcacaag
agggtgcaag
tcttacagat
cggcggcgtt
cgaagatgtc
ctcaagtcgce
tgttttgaty
9g9aggggcgg
gatttcaggt
ccgtttgaaa
ttgaatgctc
caagaaacag
catatataag
taccaacctt
tgaattaatt
cttgagctty
acaataatta
ctgttcattg
cnccttaata

d

Ixodes scapularis

N Sl e

gtgggtggag
cagggacgta
cctecggaga
agctgcattg
gtgctgctgt
aaatgggaca
gttcacggga
cttgcecacct
cgcaagacgce
grrrrecctt
gtccaaatat
gacaataagg
ttatttgtgg
ttttatgaaa
gatgcrigat
taccctaaca
atctatggat
caaacatttt
ttrragetga
tttgnhgcctce
tcaagtaatc
agtggcaaaa

aactataatg

Fuente2.sT25.txt

tgatccacca
ccatgtggyg
acaagaggat
aagccatgaa
tgattgagog
cttgtgcecce
acagattgga
gcctgaagga
ttcctctaty
taactttgtg
tattactaaa
tctcgaacac
aaactctgaa
tacgtaatag
gcttctgcca
ttttgaaata
gttcctaagg
tttttgngcc
tgttaaggac
tgtaanaatt
cttactcagg
ggcattgctc

cagctaatnt

PCT/USN3/13220

gccgtactac
cattytcggce
catcactacy
tceggacyag
caaggctcac
Cgaagcgatt
gtaccacaag
acaacacgaa
agcaacctgc
gtgatgcggt
aaaacccgga
agctcgtaca
attaaccgtt
ctgcacgcat
acattatrty
gtattactag
agggcatgaa
tgcttaaaag
acttataata
gatgctcttt
tgtcagatat
tttgtcacat

gdaadadaaa

Met Ala Ser Cys Gly Ala Ser Ala Thr g&y Pro Leu val Leu Arg val
1 5

15

Ile Ser Asn ;gr val Lys Ile val Asn Ser Ala Gly Lys g%e Ile Lys

Asp ITe Met Asn Ser Gly Asn Leu Gly ITe val Glu Lys Glu Gly ITe
35 40 45

Page 5

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1821

Y

12|



Asn

Thr

65

Thr

ASp

Lys

Glu

Ala

145

Asn

Gly

Glu

Ile

Gly

Ala

Pro

Gly

Gly

His
305

WO 03/093416

Asp
50

ser
Leu
Lys
Glu
Tyr
130
val
Tyr
Ile
Asn
Asn
210
Gly
Tyr
Glu
Asn
val

290

Ile

Leu

Leu

Glu

Asp

Glu

115

Thr

Asp

Glin

val

Ala

val

Ala

Arg

Leu

Pro

Gln

ser

Glu

val

100

Asp

Glin

Gly

val

Gly

Arg

Cys

Gly

Phe

Ile

260

Leu

Ala

Glu

Thr

Arg

Lys

85

Leu

Leu

Gly

Lys

Glu

165

val

Ile

Ile

His

Pro

245

Leu

Glu

Thr

ASp

Glu

G1n

70

Lys

Ala

val

Phe

Ala

150

LYS

Gly

ile

Gtu

LysS

Ser

His

TYr

Cys

val
310

Ala

Phe

Ile

val

Leu

135

val

Asp

Ala

Thr

Ala

215

val

Lys

Ala

His

Leu

295

Arg

Pro

Ser

ser

Asp

Gly

val

Phe

Thr

200

Met

Leu

Gly

Thr

Lys

280

Lys

Lys

. o oy

Fuente2.ST25.txt
ASp Arg Ser val gan Arg

Lys

Asp

Leu

105

val

His

Gly

Tyr

Asn

Leu

Cys

Gly

Asp

Glu

Thr

Leu

AsSp

90

Pro

ASp

val

val

Lys

Ile

Arg

Pro

Leu

Lys

Gly

val

Gln

Leu

Page 6

Thr

75

Trp

Asp

Pro

Thr

ser

ser

Asp

Ile

235

Lys

Leu

Glu

His

Pro
315

Ile

Ile

Asn

Leu

Ile

140

His

Gly

Arg

His

Glu

220

Glu

Trp

Ley

His

Glu

300

Leu

Ile

Ile

Leu

Gln

Arg

ITe

ser

205

val

Gly

Asp

Thr

val

285

Trp

cys

Gly

Thr

Lys

110

Gly

val

Pro

Thr

Ala

190

Ser

Leu

Lys

Thr

Asn

Phe

Ile
Glu
Glu
95

Asn
Thr
Gly
Tyr
Met
175
Pro
Pro
Arg
Ala
2§5

val

Lys

val

Glu

80

His

Ile

Lys

Ile

TYr

160

Trp

Pro

Thr

val

His

240

Ala

His

Gly

AsSn

PCT/USO5/1 3200



WO 03403416

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

7
697
DNA

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

<400> 7
gacctcaagg

gcctccaacy
atgttcgaca
tacgtcatgt
ccctatgect
cgcggctacc
9gggcgggcc
aacatcttct
ctgtcggctg
ctcttcagec
ttctgegece
ctggtgatgt
S 332

<212> PRT
<213>

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

<400> B

misc_Teature
(573)..(573)
nisa, c, g,ort

aaggcatctg
ataccttctt
gcggcatgga
ggagtgtgct
gtggatctgg
tgggcaagtg
tcagcctggg
cctacctett
cegeegeege
tcgaagaggt
tggtggcagc
tctacgtcga

misc_feature
(191)..(191)
Xaa can be any naturally

Ixodes scapularis

ccegeaggee
taagggggac
caaggacggg
cttegecacc
aatcccgyay
gacgctgacc
caaagagggy
ccccaagtac
gggagtttct
gagctactac
ctcggtgctg
gtacgacttt

Ixodes scapularis

?sp Leu Lys Glu ?1y ITe Cys Pro

GIn Cys Cys EEp Ala ser Asn Asp

Lys GIn Trp Tyr Arg Trp Pro Giu
35 40

Asp Gly ATa Gly Phe Tyr Leu Leu
50 55

Ser val Leu Phe Ala T

65

hr Leu Ala
0

Fuente2.ST25.txt

ttctggetca
gactgcaagce
gcagsctttt
ctggcegtca
atcaagacga
atcaaatcag
ccecctggtge
ggcaagaatg
gtggcctttg
ttnceccrtga
cgctccatca

ccetggce

Gin Ala Phe Trp
10

Thr phe Phe Lys
25

Met Phe Asp Ser

Ser Tyr Leu Leu
60

val Met Leu val

75

Page 7

acaaggagca
agtggtatcg
acctgctcte
tgctegtteg
ttctgagegg
tgtgtctggt
acgtggectg
aggccaagaa
gggctcccat
agacgctgtg
acccctttgg

occurring amino acid

PCTAIS03/1322Y

gtgttgctag
gtggccegag
ctacctgetg
caccttegeg
crtcatcatc
gcrggccytc
ctgcatcggg
gagggagatc
cggeggtgtt
gcgtrectte

Caacgaccac

Leu Asn Lys Glu
15

A

Gly Asp Asp Cys
30

Gly Met Asp Lys

45

Tyr val Met Trp

arg Thr Phe Ala

80

60
120
180
240
300
360
420
480
540
600
660
697

0
tZ3



Pro
Gly
ser
Glu
Tyr
Leu
Ile
Leu

val

TYP
225

WO 031193416

Tyr Ala

Phe Ile

val Cys

115

Pro
Phe
Ser Ala
Gly

Gly

Thr

Lys
195

Leu
210

Arg

val Glu

<210> 9

<211>
<212>
<213>

1221
DNA

<220>

<221>
<222>
<223>

(713

<400> 9

Gly
85

Cys

Ile

Arg
100

Leu val
Leu val
Pro

LYyS

Ala
165

Ala

val
180

Leu
Leu Trp
ile

ser

Tyr Asp

misc_feature

)..(713)

Ser

Gly

Leu

His

Phe

Arg

Asn

Phe
230

Gly

Tyr

Ala

val

135

Gly

Ala

ser

Ser

Pro

215

Pro

Ixodes scapularis

nisa, c, g, ort

Ile

Leu

val

120

Ala

Lys

Gly

Leu

Phe

200

Phe

Trp

Fuente?.ST25.txt

Pro Glu Ile Lys Thr Ile
90

Cys

Asn

val

Glu

185

Phe

Gly

Lys

Ala

Cys

Glu

Ser

170

Glu

Cys

Asn

Trp

Gly

Ile

Ala

155

val

val

Ala

Asp

gttrcttott
atatcaattt
ctaacgtctc
tgccaagtgc
acgcgccgat
aaaagcacaa

cgcagagcygg

acggtagtgg
ttctgtaaat
ggatctgctg
gtcgaatatg
cgacgtgatc
gcgcaagcga

tggcgagggt

agtgctgagt
tagaaatgta
ttcaaagtcc
atgccgaaaa
ggcctgecct
ggcacggacc

agcagcagca

ttactcgata
accaatggcg
cgggcgatca
agaaagaatc
cccacaaacg
aagacgaaga
agcccgeget

Page 8

Thr Leu Thr
110

Ser Leu
125

Leu

Asn Ile

Lys Lys Arg

Ala Phe Gly

ser Tyr Tyr

130

val Ala
205

Leu

His Leu val

220

atatctgaga
tggctatctt
agccgtattt
agtcgcgagce
acacaagaag
ccaatcgcce

caagctcaag

Leu

95

Ile

Gly

Phe

Glu

Ala

175

Xaa

Ala

Met

Ser

Lys

Lys

ser

Ie

160

Pro

Pro

ser

Phe

PCT/USU3/13220

aatagtggca
ctagtcgaca
gttgtccage
tctaaagaag
cacaagcaca
gccgegagec

atcaagatcg

60
120
180
240
300
360
420

P
uk



WO 13403416

gcggacagac
accctagcga
cagacagega
aggtcgacga
ccctgetcga
gcggagcceg
aagcggaagc
ctgctcaaga
actcccaagg
gttgcgttce
attaagggtt
agcctcgagt
tccgggcetac
aaaaaaaaaa
<210> 10

<211> 275
<212> PRT
<213>
<400> 10

ggtcgagaag
agccgatctc
tgacgaagag
cgagctccgce
gagcaagtcg
tcaaagagat
agcaggccga
agtccgactc
tgtcgctggt
cgctgtegac
gtcgtaaccc
gctacaagac
agctgctcct

ddaaaaaaaa

aacgtgacca
gccgaactec
gaagccrgge
aaaatgaagg
cagaaggacg
gtccgaggag
agagaagaaa
gaggctgagg
caacacgcag
agccgtggec
gaagaagtac
gaacatgctg
tgtgtatatg

a

Ixodes scapularis

Tet Met Pro Lys kys Lys Glu Ser

Pro Ile Asp val
20

Ile Gly Leu Pro

agctgaaaca
tgatgaaacc
tcgaagecct
acccgaccct
aggtcceggce
atgattcagc
gagaaggaga
gccagcaaga
gcaggcacgc
caggggtacc
tcgtgctcca
cagatgtgcg
tatataaagt

val Ala ser

10

ser His Lys
25

Lys His riys Lys His Lys Arg Lys Arg Gly Thr
5

GIn Ser Pro Ala Ala Ser Pro Gin

50

55

Lys Pro Ala Leu Lys Leu Lys Ile

70

Lys Asn val Thr ggs Lteu Lys GIn

Ser Glu Ala Asp Leu Ala Glu Leu

100

Thr Ser Ala Asp Ser Asp Asp Glu

115

120

ser Gly Gly

Lys Ile Gly

73

Gln Arg Pro

90

Leu Met Lys
105

Glu Gglu Ala

Page 9

Fuentel.ST25.txt

gcagcggecg
caactcgggc
cgagrcecggce
gatgacggcce
gacggggatg
ggcggatget
agaagcagac
agttggccaa
tgctctegtt
ccgagaagac
agacaggcegt
tctgagegyg
cgagaatgct

ser Lys Glu

Arg His Lys
30

Asp GIn Asp
45

Glu Gly Ser
60

Gly G1n Thr
Pro Pro pPro

Pro Asn Ser
110

Trp Leu Glu
125

PCTIUSO3/ 1322y

ccgeeyccegg
gatacgagcg
agyctcgaag
aggcagcggg
gcnggegtcc
gcgggecaaa
gatcgagcgt
gaagagcgat
tccegteage
gacgtgcggce
gccectgtge
cagctagget

gaaaaaaaaa

Asp Ala
15

Lys His
Glu Asp
Ser Ser
Vaﬁ Glu

80

ASp Pro
95

Gly Asp

Ala Leu

480
540
60O
660
720
780
840
900
960
120
1080
1140
1200
1221

J7>7

(&



WO 13/093410

Glu ser Gly Arg Leu

130

Asp Pro Thr Leu

ser Gin

Ala Arg Gln Arg Asp val

Gly Gln

Lys

i35

150

Asp Glu val

165

180

Pro Ala

Ala Glu Ala Ala Gly

Glu Ala Asp Asp Arg Ala Ser Ala

210

Gly 61n Gln Glu val

Gly GlIn

val

Pro Ala val

His Ala Gly Arg

Gly
260

val Arg His
275

<210> 11
<211>
<212>
<213>

<400> 11
cgatgcaggc

cagctcagcc
tgcagctggg
ccatcaagaa
gCacggagga
cccaaaacga
agaagctgca
tgctgtacca
agcccggcaa
gtgtacaaca

ctcccacccc

1942
DNA
Ixodes scapularis

gatgacgggc
gctgcagttg
aaccaacggt
caatgtggac
cggcctgatg
ggtccagtac
gaacaacaac
gtccctgaag
tccaaggatc
aactfacgaa

cttcttttga

Ser Arg

215

Gly Gln Glu

His

Gly

tttgcagtge
cagattccce
cccgtgeaga
gtgttctact
gacaagcggg
accctcgaca
attttcacga
ctcaccaacg
acgrtgrctt
ctcattctac

tggcagtcaa

Arg Gly Asp Asp
5
Arg Arg

GIn

Ala Ala

Fuente2.ST25.txt

Glu Glu val Asp Asp Glu Leu Arg
140

Met Thr Ala Arg Gln Arg Ala

155

Thr Gly Met

Ser

Glu

Glu val

Glu Arg Tyr

235

Leu val

250

Pro Gly val
265

agttcaacaa
tgcagcccaa
agatggaccc
tcagctgect
tgttcctgge
acgtcaacct
tagccaagag
gcatttgggt
tgaagacaag
acagctgagg
tgtctcgttt

Leu

Ala Gly val

Lys Met

Leu Glu ser

POT/US03/13229

Lys

Lys
160

Arg Gly

Ala Ala Asp Ala Ala
190

Glu Arg Glu

Arg Leu Glu

Ser GIn Gly val

Ser Arg Arg

Pro Arg Glu

270

aaacagtttc
cttcccagcet
cCctcaccaac
ggtgcccatg
cacctggaaa
cactgcagac
gaacgtggac
gttggcggag
agcacctgaa
ctgctgtgaa
cattttcttg

pPage 10

Gly Glu

Ala Glu

Ala
240

Arg Cys
255

Asp Asp

gggctgactc
gatgcgagct
cttcaggtgg
cacgtgctga
gacatccccg
caagtttccc
ggccaggaca
ctcaagatac
gtggcagcag
tgaaactctt
ttttcttttg

60
120
180
240
300
360
420
480
540
600
660

Y7
U5



WO 037093416

cggcgtgceta
cagagtgccg
aaaaagaaaa
ctcgtagtca
tgaaaatggt
tgacaaggat
aattcgaccc
tccecceccca
cgttattctt
caacttatgt
tgaaactctg
tatttaaaca
agccctgecc
actacattgc
tgtcaacaga
tactaaaaga
tgcatgtagt
tactgtagtg
tatccttiga
gececctecaaa
tgttatgtgt
aaaaaaaaaa
<210> 12

315 et
<213>
<400> 12

cggaacaagg
ctgagccegce
agtgaaaacg
gtctgtggcec
tgctttttat
tctcctttag
agcaaatgcc
ccececcaact
tttttcttca
gcataattga
ctccgecget
aaactgcata
tttcggtgtg
atgaacggga
ttagaaccat
ctacgaaaag
tgagcgtaat
tccattaaag
gtaggagagc
acatgcacat
agaaaaagaa

daadaadaaa

tectacattc
gacagcettyg
gaaaaatgaa
gttgagtttg
tggtatcccc
ttgtattatg
caattctcaa
ttgtcgttgg
ttctttctrtt
ttttcacagg
gctagtgtca
gcttagsggg
tgtacaagca
gaagtttagt
tttttggaac
tgttgacttt
ggtatcaccc
agcgagagtt
ggcacttttt
tttaagtgtg
ctcttaatta

aa

Ixodes scapularis

Fuente?.ST25.txt

ccaagttata
tttctgagga
aaattttcca
gtgtaaagaa
tatcacaccg
gtggctgoag
gatttgagtt
attgtctaac
ttgttgtcac
ctgcgacgca
tcacgggacg
cagtctgtyc
tctcigtgta
tgtrttttty
ggctggaaag
ttgcatcggt
ctcgtaaaca
tggttaaagg
gcaaatagcg
aattgttgcg
aaatatttgt

Met GIn Ala Met Thr Gly Phe Ala val GIn Phe
1 5 10

Gly Leu Thr Pro Ala GIn Pro Leu GIn Leu Gln
20 25

Asn Phe Pro Ala Asp Ala Ser 58" GIn Leu Gly

Gln Lys Met Asp Pro Leu ggr Asn Leu Gin val
50

tggtgttgtc
gagccgaacg
gttgcttcaa
gaadaaggtg
agcacgaaca
cacacgaggc
cattgaggtt
agtgtaaatg
gcgeeccggg
gtctgtaaaa
accatcgcgt
aaagtggaac
acatgaacta
Trtttttttt
ataaccgctc
ttggcaacgt
ataacagtgc
ttgttaattg
ctgctggggg
gcggcrtgta

ggccaaaacg

PCTIUSU3L 3220

gcgtagagyg
caccacttcg
attaacattc
tctcttttag
taagaaatcc
acctgttgce
gtrttgctec
ggcyacgact
ggacgcgaca
gaaggggaag
tttctcetgac
aaccaaactg
ctttacatga
caggtgacta
attttgtttc
ttgtttggca
aatggagcag
aggtcegtgt
cgtcatatct
caagtatgtg

tCaaaa’aaaa

Asn Lys Ash igr‘Phe

ITe Pro Leu Gin Pro
30

Thr Asn Gly Pro val
45

Ala Ile Lys Asn Asn
60

Page 11

720

780

840

9500

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1942

%l
23



WO 03413416

val
65

Thr Glu Asp Gly

Asp Ile

Leu Thr Ala Asp Gin val

Asp val

Phe Tyr

Phe

ser Cys

70

85

100

115

Thr Ile Ala Lys Arg Asn val

130

Leu Lys
145

Pro Gly Asn

val Ala Ala

<210> 13
<211>
<212>
<213>

DNA

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

<400> 13
cgcgecgtgc

caccaggcca
actcgtgcta
cagaaggtac
ggaggttcca
gaacccaccc
ggagtcctcg
accctcggea
atccccacga
atccaggtct
gacctgactg

attgacgtca

Leu

1428

Leu Met Asp

Lys

Pro Ala G1n Asn Glu val

ser Gln
120

Asp
135

Thr Asn Gly Ile Trp

Pro Arg Ile Thr Leu

misc_feature
(701)..(701)
nisa, c,g,ort

agaagctgcg
ggatcgagat
agtttgagga
tcgaggatgg
ccaggatccc
gtggcatcaa
gcggagagga
tcgagacagt
agaagtctca
ttgaggggga
gcatcccacc

acggtatcct

Gin GIn Thr T

Ixodes scapularis

tcgggaggtt
tgaatcgttc
gctgaacatg
tgaccrcaag
caaggttcaa
ccccgacgaa
agacactggg
gggaggcgtc
gatcttctcc
gcgteccctg

tgctectega

gcgggtcagt

val

Fuente?2.ST25.txt

Leu val Pro
75

Arg val pPhe

8D

Gin Tyr Thr

105

Lys Leu GIn

Gly Gln Asp

Leu Ala
155

Leu
170

ser Lys

Glu Leu

yr
185

gagaaggcaa
ttcgagggag
gaccttrtec
aagactgatg
cagctggtca
gcagtcgect
gacctcgtoc
atgacgaaac
acggcctegyg
acaaaggaca
ggtgtgccce

gcagaggaca

Met His val

Leu Ala Thr Trp

Leu Asp Asn

PCT/USHI 1322y

ser
80

Leu

Lys
95

val Asn

110

Asn ASn Asn

125

Met Leu Tyr

140

Glu Leu

Thr arg Ala

Ile

Lys

Leu His

ITe pPhe

Gin Ser

Ile GIn
160

Pro Glu
175

sSer

190

agaggaccct
aggacttcag
gttccaccat
tggacgagat
aggagttctt
acggtgcege
tgttggacgt
tgatcccecg
acgagcagag
acfaccagct

aaatcgaggt

ngggtacagg

Page 12

gtccactgct
tgagaccetg
gaagcctgtt
tgtgctigtce
caattgcaag
cgtgcaygcet
gaaccctctg
taacacagtc
cactgtcacc
gggcaagttc
gaccttcgag

caacaagcag

60
120
180
240
300
360
420
480
540
600
660
720

W
228

-



WO 434103416

aagatcacca
aaggacgccg
aacgaactgg
ggaggcaagc
aaatggctgg
ctggctgata
ccgacggaca
gtacagcgaa
catcatttca
tggacctatt
tttcgttgta

tgggagaggy

<210> 14

<211> 372
<212> PRT
<213>

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

<400> 14

grg Ala val Gln
Leu Ser Thr

Gly Glu Asp

35

Asn Met Asp Leu

50

Glu Asp Gly Asp Leu Lys

65

Gly Gly Ser Thr Arg Ile Pro

tcaacaatga
aaaagtttgc
agtcttatgc
tctccgacga
agcagcacag
ctgtgcagec
aagatgactc
aggcatgggg
ccacctctac
taccatgatc
gtaacttaag

ctgggtgtea

misc_feature
(234)..(0234)
Xaa can be any naturally

ccagaacagg
cgacgaggac
ctactcecte
ggacaagaag
tgacgctgat
gattgragcc
tacaaaggac
cagcagcatt
agtgctgctg
attctctgta
ttatacagat

aataaaagtg

Ixodes scapularis

Lys Leu Arg Arg
5

Ala His GIn Ala Arg

20

Phe Ser Glu Thr

85

40

Phe Arg Ser Thr

55

Lys Thr

Lys

Phe Asn Gly Lys Glu Pro Thr Arg

Ala Tyr Gly Ala Ala val

Gin Ala
120

FuenteZ2.ST2Z25.txt
ctgacgcctg aggacatcga gaggatggta

aagaaggtca
aagaaccaga
actattgagc
gcggaagaac
aagctgtacc
gagttgtaaa
atcacaagtc
ctgcctgect
caaaaacaat
gtcttctact

tTttctattaa

aggagaaggt
ttggagacaa
aagctgtggﬁ
tcaaggaaca
ctgcaggagg
aacaaggcca
atctgttacg
tttggctgyt
tctttctgtg
ggytgggett

ddddadada

occurring amino acid

Glu val Glu
10

Ile Glu Ile
25

Leu Thr Arg Ala

Met Lys Pro

Asp val Asp

75

GIn Gln
a0

val

Gly Ile Asn

PCTIUSGHI/ 13229

gyaggcccgc
ggagaagatg
cgagaaaatc
gaagaaacag
caccccaccg
gatctcttgg
atcatgagct
tgagtgttct
Tttt
tctecatgag

Lys Ala Lys Arg Thr

15

Glu Ser Phe Phe Glu

30

Lys Phe Glu
45

val
60

GlIn Lys

Glu Ile val

Leu val

Glu Leu
val

Leu

reu vail
80

Lys Glu phe

95

Pro Asp Glu Ala val
110

Gly val Leu Gly GTg Glu Glu Asp

page 13

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1428

166

&L



Thr

Glu

145

Ile

Ser

Asp

Pro

Gly

Lys

Glu

val

ser

Ser

305

Lys

GIn

TY"r

Lys

WO 83093410

Pro
Thr
Asn
Ar

210
Ile
Ile
Arg
LysS
Leu
290
Asp
Trp
Lys
Pro

Asp
370

AsSp

val

Thr

val

His
195

g Gly

Leu

Thr

Met

Glu

275

Lys

Glu

Leu

Lys

Ala

355

Glu

<210> 15
<211> 1847

Leu

Gly

Lys

Thr

180

Gln

val

Arg

Ile

val

260

Ltys

AsSn

Asp

Glu

Gln

340

Gly

Leu

val

Gly

LyS

165

Ile

Leu

Pro

val

ASn

245

Lys

val

Gin

Lys

GIn

325

Leu

Gly

Leu

val

150

Ser

GIn

Gly

Ggin

Ser

230

AsSn

ASp

Glu

Ile

Lys

310

His

Ala

Thr

Leu

135

Met

Gln

val

Lys

Ile

215

Ala

Asp

Ala

Ala

ser

ASp

Pro

Asp

Thr

Ile

Phe

Phe

200

Glu

Glu

Gln

Glu

Arg

280

Asp

Ile

Asp

Thr

PTe
360

Fuente.5725.txt

val Asn Pro Leu Thr

Lys

Phe

Glu

185

Asp

val

AsSp

AsSD

Lys

Asn

Lys

Glu

Ala

val

345

Pro

Leu

Ser

170

Gly

Leu

Thr

Xaa

250

Phe

Glu

Glu

GIn

ASp

Gln

Thr

Ile
155
Thr
Glu
Thr
Phe
Gly
Leu
Ala
Leu
Lys
Ala
315
Ala

Pro

Asp

140

Pro

Ala

Arg

Gly

Glu

220

Thr

Thr

Asp

Glu

Met

300

val

Glu

Ile

Lys

Page 14

Arg

Ser

Pro

Ile

205

Ile

Gly

Pro

Glu

Ser

285

Gly

Asp

Glu

val

365

Leu

Asn

Asp

Leu

190

Pro

Asp

Asn

Glu

Asp

Tyr

Gly

Glu

Leu

Ala

Asp

Gly
Thr
s
Thr
Pro
val
Lys
Asp
Lys
Ala
Lys
Lys
Lys
Lys

Ser

Ile

val

160

Gin

Lys

Ala

Asn

Glin

240

Ile

Lys

Tyr

Leu

Ile

320

Glu

Leu

Thr

PCT/USI3/1322y

A6
(& &



WO U3/003416

<212>
<213>

DNA

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

<400> 15
cgacgrgttt

cggtgatgaa
cgcagatagg
agaaggatgg
tggttcggat
catcgttcec
gagctgacag
gaagcagcga
agcacaacaa
agagtgacgg
accctgtcag
gcaacaccaa
cgaccaacgg
ccctcaagtt
Qtatggccga
tggaaaagca
tggagcacgyg
tcgaggacca
aggtgctcgg
c€cgtgggcgg
cagagtccct
ttgtggccga
agggcctcac
tgcaccggga
gcactaccca
tgtacaggag
ttgccttgec
gttgccagag

ttcgagacaa

misc_feature
(1814)..(1819)
nisa, ¢, g, or t

gtgagtgcag
ctgcctacgg
tcaccggaaa
atcggtgect
cacgccctcc
ttggtgggag
cctggecttc
caagtggact
cccatacatc
tgccaaccaa
ggccaagata
caacgacggt
ccactttggg
cctgacgacg
ctcagagaag
gaaggaggag
ccccgageag
gagccacaaa
gcgccaggag
tgttccgeca
gctgagcagce
ggtgcatcaa
ggccgagcag
cgtctccaac
cttcttgetg
cagcaaagag
ctccectecec
gagccccect

ggccactgtt

Ixodes scapularis

cggtgaactg
actgcgettt
ttcgagtaca
ttctgggagt
ctgaagagca
gtggagctag
tggtacacag
ggcctggeca
atgggcatgg
cagctagcegg
gaatacttca
gactacgaga
gtgtccgeeg
agcctgcatg
gagaagttct
taccggaaga
gcctacgaca
ttgtttgagg
cgcaccctgt
ccgcagatgg
cagcgggage
cgcacggceca
ctgcaagtgc
aaccagccgc
tttgcaacgt
gcggcggcca
atggagtgga
cccttcttat

tggggggagg

gacggtgtcg
taggcgéfct
agtacagttt
acggcggcaa
agaaaggatc
tgttcegeac
acaagaagca
tcttcttcga
tgaacgatgg
gatgccageg
acaacattct
tgtgcttceg
ccacggygygyg
cggagggcac
ccaaggagta
cgcacccgga

cgcagcagca

‘ggctcaagge

cgctggtgtc
gtggagtgcc
tgctgcagac
ccctgcaaca
tccaccaggt
agaggactgg
tgcagttgge
agaagttcta
ccttaacccc
tgogtggggt
ggcaagagat
Page 15

Fuente2.ST25.tXt

tggccacgeg
cgtcgtccaa
caagggaccce
ttgcatcgec
catctggtcc
cacgggtacyg
ggcggagygt
ttectteyac
aacaaaagcc
ggacttecge
cacggtgctg
tgcggagaac
cctgycagac
gcagccggcece
tgaagtatac
ggaggccgcet
gcgcgagcetg
actgcaccgc
ggctggcggc
gtcgetgcag
ggtggcrcag
ccaggggacy
gcgggacagc
ctgcgcgaca
tgtcacgctg
ctgagtgcay
acagactgcc
gccacagcca

tcatccgggg

PCT/USH3/ 13229

atggcagcgg
ctctacycca
tacctggcge
agtgaggaga
aagctgcecga
ggcaggatag
cctgtectttg
aatgataaca
tacgatcatg
aacaagcctt
ttccacaacg
gtgttcctge
gaccacgacg
ctggcccagg
aaggacaagc
aagcaggcca
cgccagatct
aagctggacg
gceggegtgg
aggcacgaag
gtcaagagct
ggaggcaccc

tygccagea
tcctgtctea
ggctacttgg
atctcgagcc
agaaaccagt
tcacccattc

tgcgcaacaa

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

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

4o
2



aacatggccg tacagaggga gaggtgctcc agaactgggt cccagccaca tegttgogty

WO 031093416

Fuente2.ST25.txt

ggagcgcctt tctncctcac tctaaaaaaa aaaalaadaa aaaaaaa

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

<400

1

Leu

Tyr

val

val

65

Lys

Thr

Thr

Trp

His

145

Tyr

Arg

Phe

ASp

val

Lys

Pro

50

Arg

Leu

Thr

ASp

Thr

130

Asn

ASp

Asp

AsSn

Gly
210

16
497
PRT

Ixodes scapularis

16

val
Tyr
35

Phe
Ile

Pro

Gly

Asn
His
Phe
Asn

195

Asp

Gln Leu
20

ser Phe

Trp Glu

Thr Pro

Thr ser

85
Thr Gly
100
Lys GIn
Leu Ala
Pro Tyr
Glu s5er

165
Arg Asn

Ile Leu

Tyr Glu

Tyr

Lys

TYyr

Ser

70

Phe

Arg

Ala

Ile

Ile

150

ASp

Lys

Thr

Met

Met Ala Ala Ala val Met Asn
5

Ala

Gly

Gly

55

Leu

Pro

Ile

Glu

Phe

135

Met

Gly

Pro

val

cys
215

Cys

Thr

Pro

40

Gly

Lys

Trp

Gly

Gly

Ala

TYr

Leu
200

Phe

Leu

GlIn

25

Tyr

Asn

Ser

Trp

Ala

105

Pro

Asp

Met

Asn

Pro

185

Phe

Arg

Arg

10

Ile

Leu

cys

Lys

Glu

90

Asp

val

Ser

val

Gln

170

val

His

Ala

Thr
Gly
Ala
Ile
Lys
75

val
Gly
Phe
Phe
Asn
155
Gln
Arg

Asn

Glu

A]a.

His

G1n

Ala

60

Gly

Glu

Leu

Gly

Asp

Leu

Ala

Gly

Asn
220

Page 16

Leu

Arg

Ser

Leu

Ala

Ser

125

Asn

Gly

Ala

Lys

Asn
205

val

Leu Gly Ala
15

Lys

30

Asp

Glu

Ile

val

Phe

110

Ser

Asp

Thr

Gly

Ile

190

Thr

Phe

Phe

Gly

Glu

Trp

Phe

95

Trp

Asp

Asn

Lys

Cys

175

Glu

Asn

Leu

Glu

ser

Met

ser

80

Arg

Tyr

Lys

Lys

Ala

160

Gin

Tyr

Asn

Pro

PCT/USN3/13229

il

(B2



Thr

225

ASp

Thr

Phe

Glu

Glu

305

Arg

Ala

Leu

Pro

Glu

385

val

His

val

Ser

Thr

465

Gly

WO 03093410

Asn Gly His

His

Gln

ser

Glu

290

His

Gln

Leu

Ser

Pro

370

ser

Lys

GIn

Leu

Asn

450

Thr

Tyr

ASp

Pro

Lys

Tyr

Gly

Ile

His

Leu

355

Pro

Leu

ser

Gly

His

435

Asn

His

Leu

Ala

Ala

260

Glu

Arg

Pro

Phe

340

val

Gln

Leu

Phe

Ala

420

Gln

GIn

Phe

val

Phe
Leu

245

Leu
Tyr
Lys
Glu
Glu
325
Lys
ser
Met
ser
val
405
Gly
val

Pro

Leu

Tyr
485

Gly

230

LyS

Ala

Glu

Thr

Gln

310

Gly

Leu

Ala

Gly

Ser

390

Ala

Gly

Arg

Gin

Leu
470

Arg

val
Phe
GlIn
val
His
295
Ala
GlIn
Asp
Gly
Gly
3

Gin
Glu

Thr

Asp

Ser

Ser
Leu
Gly
Tyr
280
Pro
Tyr
sar
Glu
Gly
3

val
Arg
val
Gln
Ser
440

Thr

Ala

Ser

Fuente2.ST25.txt
Ala Ala Zgg Gly Gly

Thr

Met

265

Lys

Glu

Asp

His

val

345

Ala

Pro

Glu

His

Gly

Thr

Lys

Thr

250

Ala

Asp

Glu

Thr

LyS

Leu

Ser

Leu

GIn

410

Leu

Ala

Cys

Leu

ser
Asp
Lys
Ala
GIn
315
Leu
Gly
val
Leu
Leu
395
Arg
Thr
Ser

Ala

Gin
475

Leu

Ser

Leu

Ala

300

GIn

Phe

Arg

Ala

GIn

380

GIn

Thr

Ala

Met

Thr

460

Leu

Giu Ala Ala

490

Page 17

His

Glu

Glu

285

LysS

GIn

Glu

GIn

val

365

Arg

Thr

Ala

Glu

His

445

ser

Ala

Ala

Leu

Ala

Lys

Lys

Gln

Arg

Gly

Gly

His

val

Thr

Glin
430

Arg

Cys

val

Lys

Ala

Glu

255

Glu

GIn

Ala

Glu

Leu

335

Arg

Gly

Glu

Ala

Leu

415

Leu

ASp

Leu

Thr

Lys

PCT/USNI 13220

LysS

Lys

Met

Leu

320

Lys

Thr

val

Ala

Gin

400

Gin

GIn

val

Ser

Leu
480

Phe

A0
(XY



Tyr

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

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

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

<400>

WO 03/0934 16

17

2475

DNA

Ixodes scapularis

misc_feature
(1342)..(1342)
nisa, c, g, ort

misc_feature
{1388)..(1388)
hisa, c, g, ort

17

catcactagt agcgagacac gtgcgtaaaa

gctaaagctt cttcatccac ttccaagege

gaggacagcg atgacgaagg gtcaagcagc

gccgacagca gcgactcgaa cgatttgteg

gactcccaag acgaagaaaa cacgaagatt

gagttgaggg ggaaggacca ggaggcaccg

cggcagcaag aggacgccaa ggaggacaga

tttgactctt ccgacgaaga ggacgttcgc

.tacgagcact atccgcacat cggttatgat

cgggttagtg acctggacga cttcctgagg

gtgaaggaca agagcacggg acaggacgtt

cagaggctgc agaaaggaca gttccccage

gacatctttt cgcacgagac catgatccac

agcttcgtgc cttcaaggat agaaaaagca

atgggctgga tcaagccccg agtaaagaag

gacaaggatg actcgacagc gggcagcaat

aagatgaagc tgccgggtca tgaggagict

gaggaagagg aggccaagtg gagagagcag
cccgecaagt acccatgtct gcogcgeagtc

tttgagcgct gtctggatct ctacttgtge

gatgcagagg acctgattcc tcagctgecc

attcagtcta ttgtctatga gggtcatacg

gcgggacagt tctttgcatc anggtccgag

acgggcangt gcctcaagaa gttccagtic

Fuente2.5T25.txt

atggggccca
accgecggec
gcctactecy
gacacggagyg
actttgactg
gtggagtctg
cgaacgcaag
aacacggttg
ctggaaggca
aaaatggatg
gtcctgaccg
tcgacgactg
ccggtgacca
atggtgtcaa
catgacccag
gagcgaatgc
tacaaccegce
gagcccgaag
ccagcctacg
ccgaggcage
aaacccaagg
gactgtgtcc
gacggcaccg

gaggcgeceg

aaacgctgtc
ccacaataag
acttggagga
cgtcggagga
gggtagaggg
gcaaaaggtc
tggtggaaga
gcaacattcc
agccaatcct
accccaacta
acgaagatgt
acccttacga
ggcaccctee
agatggtgca
aaagattcag
agcgecacat
cggccgaata
aacggcgcat
aacgcttcat
ggaagatgag
acctgcagcc
tctgectgte
ttcgeattty
tgaagagcgt

Page 18

PCT/UIS03/1322%
taagcagecce 60
caagcagacg 120
ctccgaagga 180
tgactacgat 240
gaaggacctt 300
ggcatggcac 360
tgaatatgcc 420
tctggagtgyg 480
gaagccgect 540
ttggaggacg 600
ggacctgatt 660
gccatttgag 720
ccagaaacgc 780
cgcaatcaag 840
cctcctgtygg 900
cccggcacce 960
cctcttcacc 1020
aaacttcctg 1080
tgaggagagg 1140
ggtgaatgtg 1200
tttcccaagce 1260
tttggagcct 1320
ggagctcttg 1380
ggcctggtgt 1440

*q;r

2



WO 1341934106

ccagttgtcg
gttacggaca
gtcctcgagce
cctctcccgg
gcactcgagg
ccatcagttg
tcccgggtagc
cgggtctacc
atctcgtgea
cggctgatgt
aatgccgcca
gacgatcgca
ctgatcgtge
gactgcgcet
cggctcttca
Caataaaagg
ddaaadaaaa
ddadaaaaaaa
315 754

<212> PRT
<213>

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

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

<400> 18

ttcccatgaa
aactgcetgec
caggcggceag
ggggagcgrc
ggagactact
teccacgegge
tgttccacce
acctgctcaa
tgggccgtec
ggttcgatcet
tccgcagtgt
gcgtgatcgt
cactgagacg
tccatccoca
cctaagccgg
actccacacc
aaaaaaaaaa

daaaa

misc_Teature
(438)..(438) ) )
Xaa can be any nmaturally occurring amino acid

misc_feature
(453)..(453)
Xaa can be any naturally occurring amino acid

actctgegtg
gttcaccacg
tagtggagtg
tgcgggtegt
ttgccactyt
ggttcgcagg
gctgegeccec
gcaggagetg
acccccaggt
ggacctcteg
gocgttccat
ttcgcacggt
gctgaagaac
ccagccgtgg
gacgtcgtct
taaaaaaaaa

ddaaddaaaa

Ixodes scapularis

Fuente2.ST25.txt

gacaagactg
ggacaccgag
ggagcagacg
tcaccgecac
cacgyacgag
ctccecttea
ttcctgctag
gccaagagge
gacaatctgce
accaaaccgt
ccgcgetatce
atggtgtaca
catgccatca
atagtcacgg
ggtgtacata
aaaaaaaaaa

dddddddddad

tttccatget
ttgtctgeec
tcggectect
ggtgtggtgce
ggacaggcca
gcaaggcgaa
tggcgtgceca
tcacatccaa
tgatcggcac
accagcagct
cactgtrtge
atgatttact
gcaagggtat
ccggagcaga
gtgaatcgtc
aaaaaaaaaa

ddddadaadaa

PCT/USB3/ 13220

ggatgccgga
tccccgaaga
ctccagagtt
aggtgacstg
ccgtgettgt
gggcgggety
gcgcacagtg
ttgcaagtagg
gtacgagaag
gcgcatacac
gtccgeegge
gcaaaaccca
gggtgtgttg
cagcacgctg
aagaccgtgc
aaaaaaaaaa

dadaadadaa

get Gly Pro Lys ;hr Leu Ser Lys Gin Pro Ala Lys Ala Ser Ser Ser
10

15

Thr Sser Lys 359 Thr Ala Gly Pro ;?r Ile Ser Lys Gin ;Br Glu Asp

Ser Asp ggp Glu Gly Ser ser isr Ala Tyr Ser Asp Leu Glu Asp Ser

45

page 19

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2475

e

T3S



Glu

ser

65

Thr

Gin

GIn

Tyr

Asnh

145

Leu

ASp

ASp

Leu

Pro

225

Pro

ile

Trp

Leu

Ar
30

WO 030934106

Gly

50

Glu

Leu

Glu

Glu

Ala

130

Ile

Glu

Phe

LyS

Ile

210

TYr

val

Glu

Ile

Trp

290

His

Ala

Asp

Thr

Ala

Pro

Gly

Leu

ser

195

Gln

Glu

Thr

Lys

Lys

275

ASp

Ile

ASp

ASp

Gly

Pro

100

Ala

Asp

Leu

Lys

Ar

18

Thr

Arg

Pro

Arg

Ala

260

Pro

Lys

Pro

Ser

Tyr

val

85

val

Lys

ser

Glu

Pro

165

LyS

Gly

Leu

Phe

His

245

Met

Arg

Asp

Ala

Ser

ASp

70

Glu

Glu

Giu

ser

Met

Gin

Gln

Glu

230

Pro

val

val

ASp

Pro
310

ASD

55

ASp

Gly

ser

Asp

135

Tyr

Leu

Asp

ASp

LysS

215

Asp

Pro

Ser

LyS

ser

285

Lys

ser

Ser

LyS

Gly

Glu

Lys

ASp

val

200

Gly

Ile

GIn

Lys

Lys

280

Thr

Met

Fuentel.ST25.txt
Asn ASp Leu Ser Asp Thr
60

Gln

Asp

Lys

105

Arg

Glu

His

Pro

Pro

185

val

Gin

Phe

Lys

Met

265

His

Ala

Lys

ASp

Leu

90

Arg

Thr

ASp

TYyr

Pro

170

Asn

Leu

Phe

Ser

Arg

val

ASp

Gly

Leu

Glu

75

Glu

Ser

Gln

val

Pro

155

Arg

Tyr

Thr

Pro

ser

His

Pro

ser

Pro
315

Glu
Leu
Ala
val
Arg
140
His
val
Tip
ASP
220
Glu
Phe
Ala
Glu
AsSn

300

Gly

Page 20

Asn

Arg

Trp

val

125

Asn

Ile

Ser

Arg

Glu

205

sSer

Thr

val

Ile

Arg

285

Glu

His

Thr

Gly

His

110

Glu

Thr

Gly

Asp

Thr

190

Asp

Thr

Met

Pro

Lys

270

Phe

Arg

Glu

Glu

Lys

Lys

95

Arg

ASp

val

Tyr

Leu

175

val

val

Thr

ITe

ser

255

Met

Ser

Met

Glu

PCT/USMI/ 13229

Ala

Ile

80

Asp

GlIn

Glu

Gly

Asp

Lys

Asp

Asp

His

240

Arg

Gly

Leu

Gin

ser
320

ISP

&2



Tyr

Trp

Lys

Glu

LYyS

Lys

Glu

GIn

Leu

AsSp

Pro

Gly

Arg

Cys

545

His

Ala

WO 03/103410

Asnh Pro Pro

Arg

Tyr

Arg

370

Met

Pro

Gly

Phe

Leu

450

Ser

Lys

Phe

Pro

val

530

Gly

‘Gly

val

clu

Pro

355

Phe

Arg

Lys

His

Phe

435

Thr

val

Thr

Thr

Ala

Arg

Arg

Gln
340
Cys
Glu
val
Asp
Thr
420
Ala
Gly
Ala
val
Thr
500
Gly
Leu

Gly

Gly

Ar
580

Ala
325
Glu
Leu
Arg
Asn
Leu
405
ASp
Ser
Xaa
Trp
ser
485
Gly
Gly
Pro

Asp

Thr
565

g Leu

Glu

Pro

Arg

Cys

val

390

Gln

Cys

Xaa

Cys

Cys

470

Met

His

Ser

Gly

val

550

Gly

Pro

Tyr

Glu

Ala

Leu

375

AsSp

Pro

val

Ser

Leu

455

Pro

Leu

Arg

Gly

Gly

535

Ala

His

Phe

Leu

Glu

val

360

Asp

Ala

Phe

Leu

Glu

440

Lys

val

ASp

val

val

520

Ala

Leu

Arg

ser

Fuente2.ST25.txt
pPhe Thr Glu Glu Glu

Arg

345

Pra

Leu

Glu

Pro

Cys

425

Asp

Lys

val

Ala

val

505

Gly

Ser

Glu

Ala

Lys
585

330

Arg

Ala

TYr

ASD

Ser

410

Leu

Gly

Phe

val

Gly

Cys

Ala

Ala

Gly

Cys

Ala

Ile
Tyr
Leu
Leu
395
Ile
sSer
Thr
Gln
Pro
475
val
Pro
Asp
Gly
Arg

Pro

Lys

Asn

Glu

Cys

380

Ile

Gln

Leu

val

Phe

460

Met

Thr

Pro

val

Arg

540

Leu

Ser

Gly

page 21

Phe

Arg

Pro

Pro

Ser

Glu

Lys

Asp

Arg

Gly

Ser

Leu

val

Gly

Glu
Leu
350
Phe
Arg
Glin
Ile
Pro
430
Ile
Ala
Leu
Lys
Ar

51

Leu
Pro
Cys

val

val
590

Ala

335

Pro

Ile

Gln

Leu

val

415

Ala

Trp

Pro

Cys

Leu

495

val

Leu

Pro

His

His

375

Ser

PCT/USO3/13220

Lys

Ala

Glu

Arg

Pro

400

Tyr

Gly

Giu

val

val

480

Leu

Leu

Ser

Arg

Cys

560

Ala

Arg



val

Thr

Thr

625

Asp

Leu

Ala

Ala

ASD

705

His

His

Phe

WO 03093416

Leu Phe
595

val Arg
610

s5er Asn

AsSn Leu

Asp Leu

Ile Arg

Gly Asp
690

Leu Leu

Ala Ile
Gln

Pro

Thr

<210> 19

<Z211>
<212>

447
DNA

His

val

Cys

Leu

Ser

660

Ser

ASp

GIn

Ser

Pro

TYr

Lys

Ile

645

Thr

val

Arg

Asn

LYS

Ile

Leu

His

Lys

Ala

ser

Pro

710

Gly

val

Arg

Leu

615

Ile

Thr

Pro

Phe

val

695

Leu

Met

Thr

Pro

600

Leu

Ser

Tyr

Tyr

His

680

Ile

Ile

Gly

Ala

Fuentel.ST25.txt
Phe Leu Leu val Ala Cys

Lys

Cys

Glu

GIn

665

Pro

val

val

val

GIn

Met

Lys

650

Gln

Arg

ser

Pro

Leu

730

Ala

Glu
Gy
635
Arg
Leu
Tyr
His
Leu
715

Asp

ASp

Leu

620

Arg

Leu

Arg

Pro

Cys

ser

605

Ala

Pro

Met

Ile

Leu

685

Met

Arg

Ala

Thr

Lys

Pro

Trp

His

670

Phe

val

Leu

Phe

Leu
750

GIn
Arg
Pro
Phe
655
Asn
Ala
Tyr
Lys
His
735

Arg

PCT/USDII322

ATg

Leu

Asp

Ala

Ser

Asn

Asnh

720

Pro

Leu

<213>

<400> 19
caaagatgct

agtgcttccg
cgaatcggaa
gggagaatgt
ttatgcagat
accagctctg
cgtgcaaaat

dadaaadaaa

<210> 20

gctgttctge
tttcgectge
gtacccgcgg
tgactcgacc
ccagactagg
tggccaccag
gcgtcgaagg

daadaaadaaa

Ixodes scapularis

ccgacgtgceg
aacacatgcc
ctcaaggacg
gaagagaagt
tcggccgacg
tggagggact
gagagagttt

dadadaa

ccaacatcct
cctacgtgca
tggacgacgt
gccccaagtg
agcccatgac
gacagatggc

tggaataaaa

cattgtggaa
caacatcaag
gcteggeggt
tggccatyag
caccttctac
ggctttgaco
catgcgectt

Page 22

caaggcttgg
gcgaagatgt
gcagccgect
cgggectatt
aagtgctgca
aactcatgcc

actrtcataa

60
120
180
240
300
360
420
447

\:é_
3



WO 0JA93410

<211>
<212>
<213>

<400> 20

108
PRT

Ixodes scapularis

?et Leu Leu Phe gys Pro Thr Cys

Gly Leu Glu Cys Phe Arg Phe Ala

Asn Tle Lys Ala Lys Met Ser Asn
35

val Asp Asp val
50

20

40

Leu Gly Gly Ala

55

Thr Glu Glu Lys Cys Pro Lys Cys
65 70

Gln Xle GIn Thr Arg Ser Ala Asp

85

Cys Cys Asn GIn Leu Cys Gly His

<210> 21
<211>
<212>
<213>

DNA

<220>
<221
<222>
<223>

<400> 21
cccecccaggce

agcgccacct
aggccaacac
gtattgtgcc
ggtttgcctc
gogttgttogy
acggcaaacc
aatcgagcgt
aatggagtag
cggggcegge
ttgtgtgtgt

100

1567

misc_feature
(785)..(785)
nisa, ¢, g, ort

gcagggettc
ggcaagcatg
caactgagcg
tgctgcgggc
gcgtcttagg
gacacgagcg
gtttgttcce
cggcgecgec
ttgacactcg
gaccgagcgt
gcttggtcac

Ixodes scapularis

gttcaggtcg
caggtcaatg
gccacgecce
tgcgggatta
agtaggcacg
gcgigogggcy
acccgeggaa
tccgacagec
ggtcgcagct
agagcttgct
agacaatggg

Fuente.sT25, txt

Ala Ash Ile
10

Cys Asn Thr
25 .

Arg Lys Tyr
Ala Ala Trp

Gly His Glu
75

Glu Pro Met
a0

Gln Trp Arg
105

accaggggge
gatatgagaa
€aggggaggg
gctegteecy
gcctecctte
cagccagect
tgaaaattitt
ccgagtgeac
cgaacaagct
gtgcgtagtt

caycttccga

Leu Ile val

Cys Pro Tyr
30

Pro Arg Leu
45

Glu Asn val
60

Arg Ala Tyr

Thr Thr Phe

AsSp

ccteccegea
ccccacctac
ggaaaaggag
cgttgttccg
tgcacccggt
gagctttggg
gtttgcctca
tctgtctgtt
cccgtaaaac
gtggataaaa

cgttagccac

Page 23

PCTIUSN3/N1322Y

Glu Gln
15

val His

Lys Asp

Asp Ser

Phe Met
8¢

Tyr LyS

agccccgagg
aagtacttcg
gcggacggac
ggagccagtt
caaggaccat
teccggtace
gtttctttcg
gcgaaagacc
gctacttaac
crrrtrtttt

gcgccacacg

60
120
180
240
300
360
420
480
540
600
660

A
221



KA
a0

WO 13/93416 PUT/USDI 1 322Y

Fuente2.ST25.txt

ctcgeetttg ttttcttett ctecgeggttg tcatacttag tttccattgg cgggrtaaca 720
ttccagtccg ggeggacgee cccgttcagg cgcgtectga tcaaaattga geatttggtt 780
gtgcngtgca tttattggcc gcagcagggg gricccgggt gcacctggtg tcogtyacacg B40
catgtcgtga ctritccccte agacggttgt ccttgetcat ggcicgttca cacctctagt 900
gctggtagtc tctgttgctt aggtttgtag gagcacacta cagcagaggg tgtcacaaag 960
ttttctaagc tgtatataca tgaggaaaac attgcgttgc acacacgcga gtttcggeet 1020
gtttttagtt gggacagtga acgttttttg tacaggtéat tatgtagtygc ctacatttgt 1080
atgtgccagc tgcatgtgtt ttcctgcatg tggggaagcc tccgtgetge cccgagetgt 1140
gtgcggcccc tcctgagttt ccatgtgcca tgtgoccage ctagggtgaa ctgggggtge 1200
agatgccctt gegecacggtg tgecccggeg agcattgtgt gtccgtagge catcgacget 1260
attcatgcga aattaatgtg gtcacagctg tcattgtctc agtgaacata tcatatgtcc 1320
aaatttgtct cccctgtcag tgtgtgcttc tcttggttct acacttgcct gcatttttgt 1380
tagtttgccg gactgtcctt ttcggtccca ggtcgacagc aggctataac aacaattccg 1440
gtattttcca gtatcgggtc acaccaggtg taacctatty tgcatgtagt gtaacttgag 1500
tggaaaagct aaaataaaaa tttgcaagag tctcactaaa aaaaaaaaaa aaaaaaaaaa 1560
adaaaaa 1567
<210> 22

<21l> 44

:%%E: ;2;des scapularis

<400> 22

;ro Gln Ala Gin ?1y Phe val Gln val Asp Gin

10

Ser Pro Glu gau Arg His Leu Ala ggr Met Gln

Asn Pro ;?r Tyr Lys Tyr Phe Glu Ala Asn Thr

40

<210> 23

<21l> 704

<212> BDNA

<213> Ixodes scapularis

<220>

<221> misc_feature

<222> (534)..(534)

<223> n is a, ¢, g, ort
<220>

<221> misc_feature

<222> (598)..(598)

<223> nis a, ¢, g, or t

Gly Ala Leu Pro Ala
15

val Asn Gly Tyr Glu
30

Asn
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<400> 23
tgagaagaca

catgcagcag
ccgcaacatt
ctacattcca
gtgtaatata
tctggttage
aggaaaaaaa
tctatterta
tttgcagttc
atgtgtgaat
aaaccccaac

dddddddaaa

<210> 24

<211> 681
<212> DNA
<Z213>

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

<220>
<2231>
<222>
«<223>

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

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

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

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

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

<220>

ctagaggaca
ttccattccg
gtctggattg
atcttctagt
tatatatata
tgcgattgtg
ttggccaata
cttcgcttta
gtctttcttc
gaatgactaa
tccagctgge

dddadddadda

misc_feature
(432)..(432)
nis a, ¢, g,

misc_feature
(467) .. (467)
nis a, ¢, g,

misc_feature
(472)..(472)
n is a, ¢, g,

misc_feature
(481)..(48D)
n1isa, ¢, g,

misc_feature
(493)..(493)
n is a, ¢, g,

misc_feature
(495). . (495)
n is a, c, g,

misc_feature
(499). . (499)
n is a, ¢, g,

agttcttcga
gcgttrtita
ccgaatgegt
cgctcgagga
tatatctact
cgagagggga
acttttacct
ccytgtgctg
ttttgagcac
tccatgttgg
ctttggaaaa

dddddddddad

Ixodes scapularis

ort

gcatgaggtg
tgcctacgtg
tgctcagegt
aaagaaatgg
tcgcaaaatt
aaaaaatgta

tttgaagtta

atgctgaatg
aagctgaagg
catcggtcca
gccaattcgg
cttcagctag
gtcagtggca

aagcaagggt

gctattgctt tgcaaacytit

atatttattc
ggttggttaa
aaaaaaaaaa

ddddadaaaa

Page 25

cagagttcca
tggtgcatrtg
aaaaaaaaaa

daaa

tgaatgcgtt
aacaagagtg
agatcgataa
tagtttgtcg
agtgtctatg
tgatcaagyga
taaaataatg

tttaaaatt
atancctttt
ttgaaaanat

ddddddadaaa

60
120
180
240
300
360
420
480
540
€00
660
704



221>
<222>
<223>

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

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

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

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

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

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

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

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

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

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

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

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

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

WO 03/093416

misc_feature
(507)..(507)
n is a, ¢, g,

misc_feature
(515)..(515)
nis a, c, g,

misc_feature
(518)..(518)
nis a, c, g,

misc_feature
(528)..(528)
nisa, c, g,

misc_feature
(533)..(533)
nisa, ¢, g,

misc_feature
(5477 .. (547)
nisa, ¢, g,

misc_feature
(550)..(550)
nis a, ¢, g,

misc_feature
(559)..(559)
nisa, c, g,

misc_Teature
(565 . . (565)
nisa, ¢, g,

misc_feature
(567)..(567)
n is a, c, g,

misc_feature
(571)..(57D)
nisa, c, g,

misc_feature
(586). . (586)
n is a, ¢, g,

misc_feature
(5?3)..(593)
nisa, ¢, g,

misc_feature
(599)..(599)
nisa, ¢, g,

or

or

or

or

or

or

or

or

or

or

or

Fuente2.STZ25.txt
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<220>

<221> misc_feature

<222> (603)..(603)

<«223> nisa, c, g, ort

<220> ]
<221> misc_feature

<222> (606)..(606)

<223>» nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (611)..(611)

<223 nisa, c, g, art

<220>

<221> misc_feature

<222> (619)..(619)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (623)..(623)

<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (625)..(625)

<223> nisa, c, g, ort

<220>

<221> misc_feature
<222> (627)..(627)

<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (651)..(651)

<223> n1isa,c, g, ort

<220>

<221> misc_feature
<222> (658)..(658)

<223> nisa, ¢, g, ort

<220>

<221> misc_feature
<222> (666)..(666)

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

<220> N
<221> misc_Ffeature

<222> (673)..(674)

<223» nisa, c, g, ort

<400> 24
gtcacgggat ttgggaagct gtcgtctgtc gtcctgcagt ttcaaacggt ttcaccaaaa 60

acctttcegt ctcgetgtca gacgccttga accatgactg agttctggct carcteggct 120
ccgggcgaga aaacctgcca acagacttat gacaagctgc tcagcgtcac aagcaacaag 180
cagaacaacc tctcgacctg ctacaagttc caccttccgg acttgaaggt gggtacgctg 240
gatcagttgg ttggcctctc ggatgacttg ggaaagctcg acacctatgt cgaaagcatc 300

actcgaaaag tggccagcta tctgggggac gtgcttgacg accagaggga caaactagec 360
pPage 27
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gacaaccttc cttgccaatg gcttgggygct ggaggectac ctgaccccgg ttttcagtug 420
gacatggcca antaccccat caagcagttc gcctcaagag catcacntga antcatcagc 480
nagcaagtgt ctnanattng accggtngaa cctcnagnag caagttanct tgnttacaac 540
aaccttnaan aacttaagnt tcaantncat ncgaacccca aatCccnccgg ggnaggeong 600
gcnttnttce ngrtagcent ggnentnacc ttattgcgecc aagggagcca ntttgtontt 660

gggggntcgg ganntacctt a 681

<210> 25

<211> 720

<212> DNA )
<213> 1Ixodes scapularis

<220>

<221> misc_feature
<222> {(488)..(488)

<223> nisa, c, g, ort

<220> .

<221> misc_feature
<222> (625)..(625)

<223> nisa, c, g, ort

<220>

<221> misc_feature
<222> (627)..(627)

<223> nisa, c, g, or t

<220>

<221> misc_feature
<222> (631)..(631)

<223> nisa, c, g, ort

<220>

<221> misc_feature
<222> (641)..(641)

<223> n1isa, ¢, g, ort

<220>

<221> wmwisc_feature

<222> (680)..(680)

<223> nisa, ¢, g, or t

<220> | .
<221> misc_feature

<222> (692)..(692)

<223> nisa, c, g, ort

<220> .

<221> misc_feature

<222> (700)..(700)

<223> nisa, c, g, ort

<220> .

<221> misc_feature

<222> (719)..(719)

<223> nisa, c, g, ort

<400> 25
ctctcagcga ctccgacgtc caaaagcaga tcaagcacat gatggcttic atcgaccagg 60
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aagccaacga
aagggccgec
aagcaagttg
aaggtgctga
ctgggggaca
caggcactgc
gggctgctga
aagctcantg
aggcggggca
cagctttctg
tggactaggc

aaaggcagaa
tggtcacgga
aactgcagcg
aggcgggcga
tcaccaggga
ttcagctcct
acttggacac
tggagcccag
agattcgcgt
ccgcagatca

gggctattgn

Fuente2.ST25.txt
gaagtagacg ccaaggcagg aagaagagtt

gcaaaggctc aagatcatcg actactacac
caagatccaa agctccaaca tgctgaacca
gyaccacatt gcgacggtgc tggaggagge
ccaggctcgec taccaagccc tcctgcagag
cgagcaggag gtggtegtec actgoegacc
gctgagtacc aagttéaagg aggccactgyg
cctggcttcg agcagctocg gcggagtcga
ctgcaacacg ctcgagtcge ggctggacat
agacngncct nttcggcagg hacccecaac

ccccgecatt cnggccagtn agottggacce

Page 29
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caacatcgag
ccgtcgagag
ggcceggctg
caagcgcege
catggttctg
gcaagacgcc
ccgagaggtc
gatgctctcc
gattgccctt
cgcaagttca

gtgtttacng

120
180
240
306
360
420

480

540
600
660
720

e
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THE INTERNATIONAL SEARCH REPORT
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(PCT Rule 44.1)
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Filing of amendments and statcment smder Article 19:
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When?  The time Jimit for filing such emendments i normally twe months from lhe dale of transmiital of the
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D the protest together with the decision thereon has been tranamitted 1o the International Burenu together with the
applicant’s request 1o forward the texts of both the protest and the decision thereon 1o the dezignated Offices.

o decision has heen made yet on the protest; the spplicam will be notified as s00n an » decision is made.

Rominders

Shorly after 18 months from the priority date, the international application will be published by the Internaticnal Bureau. If the
applicant wishes 1o avoid or posipone publication, a notice of withdrwal of the internations] application, or of the priority elnim, must
reach the Internaiional Buresu as provided in Rules S0 Ais.l and 90 bis.3, respeciively, before the completion of the technical
preparations for international publication.

Withia 19 manths from the gricrity date, but only ia respect of samc designaied Offices, & demand for international preliminary
exarnination must be filed if the applicam wishes to postpone the entry jmo the national phase until 30 manths from the priority date
(in some Offices even later); otherwise the applicant must, within 20 wonths frum the priority date, perform the prescribed acts for
entry info the nationu] phese before those designated Offices.

In respect of other designated OfTices, the time Jimit of 30 months {or Jater} will apply even if no dersand ie filed within 19 months.

See the Annex 1o Form PCT/13/301 and, for deails about the spplicabie time limits, Office by OFfice, sce the PCT Applivant’s Gudde,
Yolume I, National Chapters and the WIPO Inlernet site,
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agenit's file reference FOR FURTHIER sre Natification of Transmittal of International Search Repon
h ' {Farm PCT/ISA/220) as well as, where applicable. item §

03-368 ACTION below. e, em

International application No. Iniernational filing date (day/month/year) | (Earliest) Prority Date {day/month/year)

PCT/US03/13229 29 April 2003 (29.04.2003) 29 April 2002 (29.04.2002)

Applicant

THE BOARD OF REGENTS FOR OKLLAHOMA STATE UNIVERSITY

This int=mational search report has been prepared by this International Searching Authority and is transmitted to the
applicant according 1o Article 18. A copy is being transmitied 10 the International Bure,

This international search report consists of & ia} of b sheets.

’I“ 1t is also accompanicd by a copy of each prior art ducument cited in this report,

1. Dasis of the Reporl
a.  With regard ta the language, the intematicual search was carried out on the basis of the international application in the

language in which it was filed, unless otherwise indicated upder this item.
the international search was carried out on the basis of a ranslation of the internztional application lanished to this

Authority (Rule 23.1(b)).
b. With regsrd to any nucleotide and/or amino acid sequence disclosed in the internaticoal application, tx international

search was curried out on the basis of the scquence listing:
g contained in the international application in written form.
filed together with the international application in computer readable form.
D furnished subsequenty Io this Anthority in written form.
D furnished subsequendy 1o this Autherity in 'co:rpulcr readable form.
I:I the stateinent that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed hes been furnished.
I:I the statement that the information recorded in computer readable form is identical to the written sequence listing has
been furnished.
D Certain claims were found unsearchable (Sec Box I).
3. Unity of invention Is lacking (See Box II).
4,  With regard to the title,
the text is approved as submitted by the applicant.
D the text has been cstablished by this Authority w0 read as fellows:

5. With regard o the abstract,

the tex! is approved as submitted by the applicant.

the text has been established, accerding w Rule 38.2(b), by this Anthaority s it appears in Box III. The applicant
may, within one month from the date of mailing of (his inlcrnational search report, submit comments to this
Authority.

X

6.  The figure of the drawings to be published with the sbstract is Figure No.
g5 sugpested by the applicant. g Nome of the figures

L" . because the applican( fuiled to sugpest a figure.

D becouse this ligure better characierizes the invention.
Formm PCT/I5A/210 (first sheet) (July 1998)
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INTERNATIONAL SEARCH REPORT Interuational spplication No.

' PCT/US03/13229

Bax I Observations where certain claims were found unsearchable (Continttation of ltem 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claim Nos.:

becnuse they relale (o subject matier not required (v be searched by this Authorily, numely:

I~

D Claim Nos.:

beceuse they relnie to parts of the interoational application that do not comply with the preseribed requirements 1o
such an extent that no meaningful intemational search can be carried out. specifically:

3. D Claim Nos.:

becsuse they are dependent claims and are not drafied iy sccordance with the second and third sentences of Rule
6.4(u).

Box 0 Observations where unity of invention is lacking (Continuzation of Item 2 of first sheet)

This Loternational Searching Authority found rmltiple inventions in this international application, as fallows:
Please Sec Continuation Sheet '

I:] As all required additional search fees were timely paid by the applicant, this international search report covers all
scarchable claims.
2. D As all searchable claitns could be scerched without effor{ justifying an additiona) {ee, this Authority did not invile
payment of any additionm! fee.

@ As only some of the required additional search fees were tinely paid by the applicant, this international scarch
report covers only those claims for which fees were paid, specifically claims Nos.: 1-18

4. D No required additional search fees were imely paid by the applicant. Consequently, this internatisnal search report
is restricted to the invention first mentioned in the claims; i1 is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanicd by the applicant’s protest.
I:l No protest sccompanied the payment of additional search fecs,

Form PCT/ISA/210 (continuatios of [irst sheet{1)) (July 1998)
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Imernational epplication No.

PCT/US03/13229

A. CLASSIFICATION OF SUBIECT MATTER
1PC(7) . AGLK 39/38, 48/00
Us CL 514/44; 424/(84. 1, 185.1

Accordine 1o {nternational Patent Classificalion {IPC) or to both natitna) classilication and IPC

B.  FIELDS SEARCHED

U.5. : 514/44; 424/184.1, 185.1

Minimum docuimentation searched (classification system followed by classification symbels)

SEQUENCE DATABASE

Documentetion scarched other than minimun documentetion (o the extent that such documents are included in the fields searched

EAST, MEDLINE, BIOS!IS, EMBASE, CAPLUS

Electronic data base consulied during the internulional search {namne of data basc and, where practicable, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with Iindication, where appropriate, of the relevant passuges

Relevant to ¢laim No.

Catcgory *
A US 6,312,915 Bl (NELSON ET AL) 06 November 2001, entire document. 1-6
A JS 5,587,311 A (COBON ET AL) 24 DECEMBER 1994, entire document. 7-18

D Further documents arc lisied in the contimution of Box C.

D Sec patent family annex.

of cied d

. Special eategor
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A d defining the g
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- later document published after the imemational filing date or priority
date aod nx in conflict with the application but cived to understand the
principle or heary underying the nvaitica

X" document of parucular relevance; the claimed invention cannat be
considered novel o7 cannot be casidered o involve an taventive uep
whea the document is taken alune

"y document ef particular retevance; be claimed invention eannct be
coasidered to invelve a inventive sicp whea the document is
combined with e or more otber such d wch i
being abvicus ta a person skilled in the art
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PCT/US03/13229
INTERNATIONAL SEARCH REPORT

BOX I1. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
This application contains the following inventions or groups of inventions, which are not so linked as to form a
single inventive concept under PCT Rule 13.1. In order for all inventions to be examined, restriction is required,

Group 1. Claims 1-6, drawn to a ¢cDNA molecule which encodes an Ixodes associated antigen having a nudeotide sequence
comprising 2t least residues 1-117 of SEQ ID No: 1, a vector comprising the nucleotide, an isolated cell transformed by the
vector, and a method of vaccination using the cDNA molecule; or dravm to 2 polypeptide encoded by a nucleotide sequence
comprising at least residues 1-117 of 58Q ID No: 1, and a method of vaccination using the polypeptide; or drawn to a
vaccine composition comprising a nuclectide sequence comprising at least residues 1-117 of SEQ ID No: 1 and a
pofypeptide encoded by the ¢cDNA maiecule, and 8 method of vaccinalion using a combination of the nucleotide and

palypegptide.

Group 2. Qaims 7-12, drawn to a cDNA molecule which encodes an Ixodes assodated antigen having a nucleotide sequence
comprising at least residues B0-575 of SEG ID No: 3, a vector comprising the nudeotide, an isolabed cell transformed by the
vector, and a method of vacdination using the cDNA molecuie; or drawn to a polypeptide encoded by a nudectide sequence
comprising 2t least residues 80-575 of SEQ ID No: 3, and a method of vacdnation using the polypeptide; or drawn to a
vaccine compasition comprising a nucleotide sequence comprising at least residues 80-575 of SEQ 1D No: 3, and a
polypeptide encoded by the cDNA molecule, and 2 method of vaccination using a combination of the nucleotide and

polypeptide.

Group 3. Claims 13-18, drawn to a cONA molecule which encodes an Ixodes associated antigen having a nudeotide
sequence comprising at least residues 10-951 of SEQ ID No: 5, 2 vector comprising the nudectide, an isolated cell
transformed by the vector, and & method of vacdnation using the cDNA mdecule; or drawn to a polypeptide encoded by a
nucleotide sequence comprising at least residues 10-551 of SEQ D No: §, and a method of vaccination using the
polypeptide; or drawn to a vaccine compaosition comprising a nudeotide sequence camprising at least residues 10-951 of
SEQ IT No: 5, and a polypeptide encoded by the cDNA, molecule, and a method of vaccination using a combination of the

nucleotide and polypeptide.

Group 4. Claims 15-24, drawn to a cONA molecule which encodes an Ixodes associated antigen having a nucleotide
sequence comprising at least residues 1-697 of SEQ ID No: 7, a vector comprising the nucleotide, an isclated cell
transformed by the vector, and @ method of vacdnation using the cONA molecule; or drawn to a polypeptide encoded by a
nucleotide sequence comprising at least residues 1-697 of SEQ 1D No: 7, and a method of vaccination using the
palypeptide; or drawn to a vacdne composition comprising a nudleotide sequence comprising at least residues 1-697 of S5EQ
ID No: 7 and a polypeptide encoded by the cDNA molecule, and 2 method of vaceination using a combination of the

nucleotide and polypeptide.

Group 5. Claims 25-30, drawn to a cDNA molecule which encodes an Ixodes asscgjated antigen having @ nucleotide
sequence comprising at least residues 198-1025 of SEQ ID No: 9, a vector comprising the nucleatide, an isolated cell
transformed by the vector, and a method of vactination using the cDNA molecute; or drawn to a polypeptide encoded by a
nucieotide sequence comprising at least residues 198-1025 of SEQ 1D No: 9, and a method of vaccination using the
polypeptide; or drawn to a vacane composition comprising & nudeoctide sequence camprising at least residues 158-1025 of
SEQ ID No: 9 and a polypeptide encoded by the cDNA molecule, and a method of vaccination using a combination of the

nucleotide and polypeptide.

Group 6. Claims 31-36, drawn to a cDNA molecule which encodes an Ixodes associated antigen having a nudeotide
sequence comprising at least residues 3-578 of SEQ 1D No: 11, a vector comprising the nudeotide, an isolated cell
transformed by the vector, and a method of vacdnation using the cDNA molecule; or drawn to a polypeptide encoded by a
nucleotide sequence comprising at least residues 3-578 of SEQ 1D No: 11, and a method of vaccinabion using the
polypeptide; or drawn to a vaccine compasition comprising a nudectide sequence camprising at least residues 3-578 of SEQ
ID No: 11 and a polypeptide encoded by the cDNA molecute, and 2 methed of vaccination using a8 combination of the

nucleptide and polypeptide.
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Group 7. Qlaims 37-42, drawn to a ¢DNA molecule which encodes an 1xodes assoclated antigen having a nuclectide
sequence comprising at least residues 1-1119 of SEQ ID No: 13, a8 vector compising the nucleotide, an isolated celt
wransformed by the vector, and a8 method of vacdnation using the cDNA molecule; or drawn 10 a polypeptide encoded by a
nucleotide sequence COMPising at least residues 1-1115 of SEQ ID No: 13, and a method of vaccination using the
polypeptide; or drawn to a vaccine compasition comprising a nuclectide sequence comprising &t least residues 1-1119 of
SEQ ID No: 13 and a polypeptide encoded by the cDNA molecule, and a method of vacdnation using a combination of the

nudeotide and polypeptide.

Group 8. Claims 43-48, drawn to a cDNA molecule which encodes an Ixodes assodated antigen having a nucleotide
sequence comprising at least residues 51-1544 of SEQ 1D No: 15, a vector comprising the nucieotide, an isolated celt
transformed by the vector, and a method of vaccination ustng the CDNA molecule; or drawn to a polypeptide encoded by a
nucleotide sequence comprising at least residues 51-1544 of SEQ ID No: 15, and a method of vaccination using the
polypeptide; or grawn (o a vactine composition comprising a nucleotide sequence comprising at |east residuss 51-1544 of
SEQ 1D No: 15 and a polypeptide encoded by the cDNA molecule, and a method of vacdnation using a combination of the

nucleotide and polypeptide.

Group 5. Claims 49-54, drawn to a cDNA molecute which encodes an 1xodes associated antigen having a nudeotide
sequence comprising at least residues 31-2295 of SEQ ID No: 17, a vector comprising the nudeotide, an isclated celi
transformed by the vector, and a method of vacdnation using the cDNA malecule; or drawn to a polypeptide enceded by a
nuciectide sequence comprising at least residues 31-2295 of SEQ 1D No: 17, and a method of vaccination using the
polypeptide; or drawn to a vaccine composition comprising a nucleotide sequence comprising at least residues 31-2295 of
SEQ 10 No: 17 and a polypeptide enaoded by the cDNA molecule, and a method of vaccination using a combination of the

nucleotide and polypeptide.

Group 10. Claims 55-60, drawn to 3 cDNA molecule which encodes an Ixodes assodated antigen having a nuclectide
sequence camprising at least residues §-332 of SEQ 1D No: 19, a vector comprising the nucleatide, an isolated cell
transformed by the vector, and a method of vacdnation using the CDNA molecule; or drawn to a polypeptide encoded by a
nucleotide sequence comprising at least residues 6-332 of SEQ 1D No: 19, and @ method of vaccination using the
polypeptide; or drawn to 3 vaccine composition comprising a nudectide sequence camprising at least residues 6-332 of SEQ
1D No: 19 and a polypeptide encoded by the cDNA molecule, and @ mathod of vaccination using a combination of the

nucleotide and polypeptide.

Group 1t. Claims 61-66, drawn to a <DNA molerule which encodes an Ixodes associated antigen having a nucleotide
sequence comprising at least residues 3-137 of SEQ 1D No: 21, a vector comprising the nucteotide, an isolated cell
transformed by the vecter, and a method of vactination using the cDNA molecule; or drawn to a polypeptide encoded by a
nudeotide sequence comprising at least residues 3-137 of SEQ ID No: 21, and a method of vaccination using the
polypeptide; or drawn to a vaccine composition comprising a nuclectide sequence comprising at least residues 3-137 of SEQ
1D No: 21 and a polypeptide encoded by the CONA molecule, and a method of vaccination using 8 combination of the

nudeotide and polypeptide.

Group 12. Claims 67-71, drawn to a cONA molecule which encodes an Ixodes assedated antigen having a nucleotide
sequence comprising 5EQ 1D No: 23, a vector comprising the nuclectide, an isolated cell transformed by the vector, and a

method of vaccination using the cONA molecule

Group 13. Claims 72-76, drawn to a cONA molecule which encodes an Ixodes associated antigen having a nudiectide
sequence comprising SEQ ID Na: 24, a vector comprising the nucieotide, an isolated cefl transformed by the vectar, and 2
method of vaccination using the cDNA molecule.

Group 14. Claims 77-80, drawn to a cDNA molecule which encodes an Ixodes assodated antigen having a nucleotide
sequence comprising SEQ 1D Na: 25, a vector comprising the nucieotide, an isolated cell transformed by the vecter, and a

method of vaccination using the cDNA molecule.

The invention listed as groups do not relate to a single inventive concept under PCT Ruie 13.1, because under PCY
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

The speial technical feature linking groups 1-14 appears to be that they are drawn to a cDNA molecule which
encodes an Ixodes associated antigen and method of using such. However, each of the Groups 1-14 is drawn to a different
composition and a method of using such, wherein each composition is directed b a different polypeptide and coding
sequence as evidenced by different sequence structure and identificabion number, which polynucleotide and palypeptice
appear to be unrelated sequences with distinct properties and wherein each of the nudeotide or polypeptide has a different
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nucleic acid or amino acid sequence structure and artigenicity, therefore, the technical feature linking the inventions of
groups 1-14 does not constitute a special technical feature as defined by PCT Rule 13.2, as it does not define one
contibution as 2 whole over the prior art. Accordingly, Groups 2-14 and 1 are not so linked by the same or a corresponding
special technical feature as to form 2 single general inventive concept.

Applicants are advised to see 37 CFR 1.475 (a)-(d) for details. 37 CFR 1.475 () recites “An international and a
national stage appiication shall related to one invention only or to a group of Inventions so linked as o form a single
general inventive concept (raquirement of unity of invention)” 37 CFR 1,475 (b) does not provide for more than one
product as a combination of invention,

Form PCT/ISA/210 (second sheey) {huly 1998)
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CASILLA 1L OBSERVACIONES EN DONDE FALTA UNIDAD DE
INVENCION

Esta solicitud contiene las siguientes invenciones o grupos de invenciones, que no
estan unidas como para formar un solo concepto inventivo bajo la Regla PCT 13.1.

Para que todos los inventos sean examinados, se requiere restriccion.

Grupo 1. Afirmaciones 1-6, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al

menos residuos 1-117 de Namero de Identificacion de Secuencia 1, un vector que

comprende el nucleétido, una célula aislada transformada por el vector, y un método
de vacunacion usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 1-117 de

Numero de Identificacién de Secuencia 1, y un método de vacunacién usando el

Silvio A. §
TRADUCTOR E IKTERY



polipéptido; o se llega a una composicion de vacuna que comprende una secuencia
de nucleétidos que comprende al menos residuos 1-117 de Namero de 1dentificacion
de Secuencia 1 y un polipéptido codificado por 1a molécula de cDNA, y un método

de vacunacion usando una combinacion del nucleétido y el polipéptido.

Grupo 2. Afirmaciones 7-12, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 80-575 de Numero de Identificacién de Secuencia 3, un vector que
comprende el nucledtido, una célula aisiada transformada por el vector, y un método
de vacunaciéon usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 80-575 de
Nimero de Identificacion de Secuencia 3, y un método de vacunacion usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia
de nucledtidos que comprende al menos residuos 80-575 de Niimero de
Identificacién de Secuencia 3 y un polipéptido codificado por la molécula de cDNA,

y un método de vacunacion usando una combinacion del nucleétido y el polipéptido.

Grupo 31. Afirmaciones 13-18, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende al
menos residuos 10-951 de Niimero de Identificacion de Secuencia 5, un vector que

comprende el nucledtido, una célula aislada transformada por el vector, y un método




de vacunacion usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 10-951 de
Numero de Identificacion de Secuencia 5, y un método de vacunacién usando el
polipéptido; o se llega a una composicién de vacuna que comprende una secuencia
de nucledtidos que comprende al menos residuos 10-951 de Numero de
Identificacion de Secuencia 5 y un polipéptido codificado por la molécula de cDNA,

y un método de vacunacion usando una combinacion del nucledtido y el polipéptido.

Grupo 4. Afirmaciones 19-24, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende al
menos residuos 1-697 de Numero de Identificacion de Secuencia 7, un vector que
comprende el nucledtido, una célula aislada transformada por el vector, y un método
de vacunacién usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 1-697 de
Numero de ldentificacion de Secuencia 7, y un método de vacunacidén usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia
de nucleétidos. que comprende al menos residuos 1-697 de Numero de Identificacion
de Secuencia 7 y un polipéptido codificado por la molécula de cDNA, y un método

de vacunacién usando una combinacion del nucledtido y el polipéptido.




Grupo 5. Afirmaciones 25-30, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 198-1025 de Numero de Identificacion de Secuencia 9, un vector
que comprende el nucleétido, una célula aislada transformada por el vector, y un
método de vacunacién usando la molécula de cDNA; o se llega a un polipéptido
codificado por una secuencia de nucleétidos que comprende al menos residuos 198-
1025 de Numero de Identificacion de Secuencia 9, y un método de vacunacién
usando el polipéptido; o se llega a una composicién de vacuna que comprende una
secuencia de nucleétidos que comprende al menos residuos 198-1025 de Numero de
Identificacién de Secuencia 9 y un polipéptido codificado por la molécula de cDNA,

y un método de vacunacion usando una combinacién del nucledtido y el polipéptido.

Grupo 6. Afirmaciones 31-36, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende al
menos residuos 3-578 de Numero de Identificacion de Secuencia 11, un vector que
comprende €l nucledtido, una célula aislada transformada por el vector, y un método
de vacunacion usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 3-578 de
Numero de Identificacion de Secuencia 11, y un método de vacunacién usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia

de nucledtidos que comprende al menos residuos 3-578 de Numero de Identificacion
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de Secuencia 11 y un polipéptido codificado por la molécula de cDNA, y un método

de vacunacion usando una combinacién del nucledtido y el polipéptido.

Grupo 7. Afirmaciones 37-42, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 1-1119 de Numero de Identificacién de Secuencia 13, un vector que
comprende el nucledtido, una célula aislada transformada por el vector, y un método
de vacunacion usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucleétidos que comprende al menos residuos 1-1119 de
Numero de Identificacion de Secuencia 13, y un método de vacunacién usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia
de nucledtidos que comprende al menos residuos 1-1119 de Numero de
Identificacién de Secuencia 13 y un polipéptido codificado por la molécula de
¢DNA, y un método de vacunacion usando una combinacién del nucleétido y el

polipéptido.

Grupo 8. Afirmaciones 43-48, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos restduos 51-1544 de Numero de Identificacion de Secuencia 15, un vector
que comprende el nucleétido, una célula aislada transformada por el vector, y un
método de vacunacion usando la molécula de cDNA; o se llega a un polipéptido

Silvio A,

“RADUCTOR E INTERP .
Resolucttn 094)

g




codificado por una secuencia de nucleétidos que comprende al menos residuos 51-
1544 de Numero de Identificacion de Secuencia 15, y un método de vacunacion
usando el polipéptido; o se llega a una composicién de vacuna que comprende una
secuencia de nucleétidos que comprende al menos residuos 51-1544 de Numero de
Identificacion de Secuencia 15 y un polipéptido codificado por la molécula de
cDNA, y un método de vacunacion usando una combinacién del nucledtido y el

polipéptido.

Grupo 9. Afirmaciones 49-54, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 31-2295 de Numero de Identificacion de Secuencia 17, un vector
que comprende el nucledtido, una célula aislada transformada por el vector, y un
método de vacunacioén usando la molécula de cDNA,; o se llega a un polipéptido
codificado por una secuencia de nucleétidos que comprende al menos residuos 31-
2295 de Numero de Identificacion de Secuencia 17, y un método de vacunacion
usando el polipéptido; o se llega a una composicion de vacuna que comprende una
secuencia de nucleétidos que comprende al menos residuos 31-2295 de Numero de
Identificacion de Secuencia 17 y un polipéptido codificado por la molécula de
c¢DNA, y un método de vacunacion usando una combinacion del nucledtido y el

polipéptido.
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Grupo 10. Afirmaciones 55-60, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende al
menos residuos 6-332 de Numero de Identificacion de Secuencia 19, un vector que
comprende el nucledtido, una célula aislada transformada por el vector, y un método
de vacunacién usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucledtidos que comprende al menos residuos 6-332 de
Numero de Identificacion de Secuencia 19, y un método de vacunacion usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia
de nucledtidos que comprende al menos residuos 6-332 de Namero de Identificacion
de Secuencia 19 y un polipéptido codificado por la molécula de cDNA, y un método

de vacunacién usando una combinacién del nucleétido y el polipéptido.

Grupo 11. Afirmaciones 61-66, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende al
menos residuos 3-137 de Numero de Identificacion de Secuencia 21, un vector que
comprende el nucledtido, una célula aislada transformada por el vector, y un método
de vacunacién usando la molécula de cDNA; o se llega a un polipéptido codificado
por una secuencia de nucleétidos que comprende al menos residuos 3-137 de
Numero de Identificacion de Secuencia 21, y un método de vacunacion usando el
polipéptido; o se llega a una composicion de vacuna que comprende una secuencia

de nucleétidos que comprende al menos residuos 3-137 de Namero de Identificacion




de Secuencia 21 y un polipéptido codificado por la molécula de cDNA, y un método

de vacunacion usando una combinacion del nucleétido y el polipéptido.

Grupo 12. Afirmaciones 67-71, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucledtidos que comprende el
Numero de Identificacién de Secuencia 23, un vector que comprende el nucleétido,
una célula aislada transformada por el vector, y un método de vacunacién usando la

molécula de cDNA.

Grupo 13. Afirmaciones 72-76, se llega a una molécula de ¢cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende el
Niamero de Identificacion de Secuencia 24, un vector que comprende el nucleétido,
una célula aislada transformada por el vector, y un método de vacunacién usando la

molécula de cDNA.

Grupo 14. Afirmaciones 77-80, se llega a una molécula de cDNA que codifica un
antigeno asociado Ixodes que tiene una secuencia de nucleétidos que comprende el
Numero de Identificacién de Secuencia 25, un vector que comprende el nucledtido,
una célula aislada transformada por el vector, y un método de vacunacién usando la

molécu!a de cDNA.




La invencién enumerada en grupos no se relaciona en un solo concepto inventivo
bajo la Regla PCT 13.1, porque bajo la Regla PCT 13.2, carece de las mismas

caracteristicas técnicas especiales o correspondiente por las siguientes razones:

La caracteristica técnica especial que une los grupos 1-14 parece ser que ellos
llegaron a una molécula de cDNA que codifica un antigeno asociado Ixodes y el
método para usarla. Sin embargo, cada uno de los Grupos 1-14 llega a una
composicién y a un método para usarla diferente, en donde cada composicion se
dirige a un polipéptido y secuencia de codificacion diferente segin se evidencia por
la estructura de secuencia y namero de identificacion diferentes, cuyo polinucledtido
y polipéptido parecen ser secuencias no relacionadas con propiedades distintas y en
donde cada uno de los nucledtidos o polipéptidos tiene una estructura de secuencia
de 4acido nucleico o aminoacido y antigenicidad diferentes, por lo tanto, la
caracteristica técnica que une las invenciones de los grupos 1-14 no constituye una
caracteristica técnica especial segiun se define en la Regla PCT 13.2, ya que no
define una contribucién como un todo, sobre el estado del arte anterior. Del mismo
modo, los Grupos 2-14 y 1 no estan vinculados por la misma caracteristica técnica

especial o correspondiente como para formar un concepto inventivo general.

A los solicitantes se les aconseja ver 37 CFR 1.475 (a)-(d) para ver detalles. La 37

CFR 1.475 (a) dice “Una aplicacion a escala nacional e internacional se debe




relacionar con una invencién solamente o0 a un grupo de invenciones unidas de tal
modo que forman un solo concepto inventivo (“requisito de unidad de invencién”)”.
La 37 CFR 1.475 (b) no dispone de mas de un producto como combinacién de

invencion.
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