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Nombre |
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@ FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 y 30 de la Decisién 486 de la CAN

Causat: ‘No _cumple con los requisitos de patentabilidad,

Signo opositor:
Justificacion:
La prescnte solicitud no cumple con los req ms1tos de patentabilidad dado que lo
revelado, ya se encontraba en el estado de la técnica o es posible derivarlo de la
misma tal y como se demostrara en el capitulo “Fundamento de Hechos”.
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Derecho de fa Competencia, Propiedad

Optimum Industrial y Comercio Exterior

Sefior Jefe,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 09 78979

Asunto : Oposicidén a la solicitud de patente de Invencién titulada
“ANTICUERPOS MONOCLONALES ANTI-CXCL13"

Solicitante : ASTRAZENECA AB, MEDIMMUNE LTD.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N°® 620 del 20 de septiembre de 2010

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Sup;:rior de la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS
S.A. Conformada bajo las leyes de la Republica de Colombia y domiciliada en Ia
ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro del
término de ley y por orden expresa de mi representada, presento oposicion a la
concesion del registro de la Patente de Invencion titulada “ANTICUERPOS
MONOCLONALES ANTI-CXCL13", cuyos ritulares son ASTRAZENECA AB,
MEDIMMUNE LTD, vy pido a Usted declarar fundada esta oposicion y en

consecuencia negar el registro de la patente solicitada.

Carrera 13 N° 11995, OF 104 Tel. (571)2 1312 13- 6205021 - Fax. (571)6 12 19 79
E-mail: negacios@optimum-to,com - www.aptimum-co.com

Bogota Colombia



Derecho de la Competencia, Propiedad

Opti mum Industrial y Comercio Exterior

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de 1a
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizara mas adelante y de ser concedida afectaria directamente la
. comercializacion de algunos productos de mi representada, que contienen, en
particular ANTICUERPOS ANTI-CXCL13. Por lo tanto, solicito respetuosamente a
ese Despacho se sirva tener en cuenta la presente oposicion dentro del tramite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 29 de julio de 2009
reivindicando prioridad bajo la solicitud US20070890888 del 2007-21-02; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 620 del 20 de

. septiembre de 2010, cuya publicacién internacional corresponde a la

WO2008102123 del 20080828,

2.1.1.a solicitud colombiana 09 78979 objeto de la presente oposicion se relaciona con
los miembros de union, especialmente con las moléculas de anticuerpos para
CXCL 13, que son utiles para el tratamiento de los trastornos asociados con CXCL

I3, incluyendo los trastornos artriticos tal como la artritis reumatoide.

Carrera 13 N° 11995, Of. 104 Tel, (571)2 13 12 13- 620 50 21 - Fax. (571)6 1219 79
E-mail: negocios@optimum-co.cont - www.optimuim-co.com
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Derecho de la Competencia, Propiedad

O ptimum Industrial y Comercio Exterior

2.3.Con base en el articulo 14 de la Decision 486 de la CAN que consagra: “Los paises
miembros otorgardn patentes para las invenciones, sean de producto o procedimiento, en
todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacion industrial”, tenemos que las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de prioridad
de esta solicitud se encuentran los siguientes documentos que afectan la

patentabilidad de la presente solicitud:
e DI1: US2006286556 publicada el 21 de diciembre de 2006.

2.4. Ahora bien, el documento D1, se refiere a CXCL13, una quimiocina que participa
en el desarrollo de los tejidos linfoides secundarios, se expresa en células mieloides
CDlle + que se acumulan en las lesiones de EAE. El bloqueo o la deficiencia de
CXCL13 atenua la EAE cdlinica, tanto durante la fase aguda como durante la
recurrente. La deficiencia de CXCL13 segun el documento D1, no inhibio el
cebado o la diferenciacion de las células T efectoras autoinmunes en la periferia,
pero demostro ejercer sus efectos durante la fase efectora de Ia patogénesis. Estos
resultados indican que los reactivos que antagonizan o inhiben CXC1L13 son ttiles
para el tratamiento de enfermedades neuroinflamatorias como la esclerosis
multiple; la solicitud objeto de la presente oposicién no es novedosa pues lo

reclamado ya era parte de arte anterior.

2.5. Tomando el documento D1 como el estado del arte mas cercano a la solicicud
objeto de la presente oposicion, no es posible reconocer altura inventiva, ya que
seria obvio para un experto en la materia a partit de dicho documento D1 por si
solo, utilizar otro miembro de unién que inhibe la actividad de CXCL13 para las

enfermedades conocidas en las que esta envuelta la CXCL13 como la artritis

Carrera 13 Ne 11995, Of. 104 Tel. (57T1) 2 13 1213 - 6 2050 21 - Fax. (571) 6 1219 79
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Derecho de la Competencia, Propiedad
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reumatoide. Asi entonces las reivindicaciones de la solicitud objeto de la presente

oposicién, catecen de altura inventiva.

2.6. En consecuencia y de acuerdo a lo descrito anteriormente, se¢ deriva que la
solicitud colombiana 09 78979 no puede pretender un monopalio por patente
toca vez que lo que pretende no cumple con dos de los tres requisitos necesarios

para su proteccion.

2.7. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.7.1. CARENCIA DE NOVEDAD: Segin la decision 486 de la Comunidad
Andina de Naciones, Articulo 16.- “Una invencidn se considerard nueva cuando no
estd comprendida en el estado de la técnica. El estado de la técnica comprenderd rodo lo
que haya sido accesible al publico por una descripcién escrita u oral, wutilizacion,
comercializacion o cualquier otro medio antes de la fecha de presentacion de la solicitud
de patente o, en su caso, de la priovidad reconocida.”. A la fecha de prioridad, 21 de
febrero de 2007 ya era conocido, pues como se demostro, eran parte del arte
anterior con base en el documento D1, miembros de unién, especialmente {as

. mol¢culas de anticuerpos para CXCL 13 como una que compite por la unién

con una molécula de anticuerpo scFv que tiene la secuencia de aminoacidos de

la SEQ ID NO: 11 u ofras que sean netamente definidas por el reaccionar con

CXCL13, que son utiles para el tratamiento de los trastornos asociados con

CXCL 13, incluyendo los trastornos artriticos tal como la artritis reumatoide;

sobre lo cual busca proteccién en el capitulo reivindicatorio.

2.7.2. CARENCIA DE ALTURA INVENTIVA. Segiun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencidn

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
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técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera cvidente del estado de la técnica.”. A la fecha de prioridad, 21 de febrero
de 2007, a partir del documento D1 por si solo, un experto en la materia puede
llegar de manera evidente a utilizar otro miembro de unién que inhibe la
actividad de CXCL13 para las enfermedades conocidas en las que esta envuelea
la CXCL13 como la artritis reumatoide; sobre lo cual busca proteccion en ¢l

capitulo reivindicatorio.

2.8. Dado lo anteriot, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.

La solicitud pretendida no cumple con dos de los tres requisitos de patentabilidad.

2.9 Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicién y en consecuencia negar el registro a la solicitud de patente
titulada “ANTICUERPOS MONOCLONALES ANTI-CXCL13 ” cuyos titulares
son ASTRAZENECA AB, MEDIMMUNE LTD, solicitud Colombiana que

aparecié publicada en la Gaceta de la Propiedad Industrial N° 620 del 20 de
septiembre de 2010.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

.
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o DI: US2006286556 publicada el 21 de diciembre de 2006.
4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Codigo de Comercio.
4.2.  Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.
4.3.  En las demas normas concordantes.
5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

Documento que acredita al representante legal de PROCAPS S.A.

Recibo de caja del respectivo pago de tasa.

Rl

Copias de los documentos:

o DI: US2006286556 publicada ¢l 21 de diciembre de 2006.

Carrera 13 Ne 11995, Of. 104 Tel. (571) 21312 13- 62050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y [a suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

enla Carrera 13 Ne 119.95, Of. 104 de esta ciudad de Bogora.

Senor Superintendente,

SNz W,

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.8. de la].

Carrera 13Ne 11995, OF 104 Tel (37332131213 - 62030 11 - Fax (57138 1219 79
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el

presente documento actfia en calidad de Representante Legal de la sociedad PROCAPS' ~ "~

S.A. sociedad legalmente constituida y domiciliada en la ciudad de Bar ranquilla
(Colombia), por el presente documento otorgo a la doctora ELIANA ISAURA
MORENO BOHORQUEZ, abogada en ejercicio, identificada como aparece al pie de
su firma, con tarjeta profesional No. 83823 del C.S. de 1a J., poder especial, amplio y
suficiente, para formular oposiciones u observaciones a la solicitud de patente No. 09
078.979, titulada “ANTICUERPOS MONOCLONALES ANTI-CXCL13", cuyo
titular es ASTRAZENECA AB - MEDIMMUNE LIMITED, publicada en la gaceta
No. 620 del 20 de septiembre de 2010.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativamente todo lo que fuere resuelto en el expediente a que se
hace expresa referencia en el presente poder, con todas las facultades generales y
especificas que fuera requerido para ella.

De Ja misma manera, ademas de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, interponer recursos y demés facultades conferidas
porla ley.

Dado y Firmado en Barranquilla (Colombia) a los 3 dias del mes de Diciembre de 2010.

CARSS. AP
RQBAD
_ >y A0
C.C.N° 16'251.923 T . llzaw
NIT: 890.106.527-5 JU
Representante Legal R IDICA
Acepto:

W%f

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. de 1a J.

LY P

CALLE 80 No. 78B-201- A.A. 50330 P.B.X..(575) 3530783 - 3789000 - 3719900 - 3507900 - FAX:(575) 3730815 - 3730813 - 3730247 - 3730818

BARRANQUILLA - COLOMBIA - NIT.: 890.106.527-5
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CAMARA D E COMERCTIO
czNHﬂ?cyc) D E BARRANQUILLA
DAdkkhkkhrkkdkhhdhhhhkhhhdhkrhhhhhhhhddkhhkdedkkkhhdhhhk
DE BARRANQUILLA . . .

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
PROCAPS S .. m- - e o e e e e e m e m e m e m e
NIT: 8%0. 106 527-5.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

= < CERTIFICA . E

Que por Escritura Piblica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara, de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue constituida la sociedad----=----=-====occ-2%.
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMI A | m - m e m e o o e

- CE"R,TIFI»—C-'A - o

. ~ . o
Que por Escritura Publlca No. 1,307 del 28 de Junio de 1979,
otorgada en 1la Notarla[fTercera\ de Barranqullla, inscrito(as) en
esta Camara de Comerc1o el 23 de Jullo de” 1979Fba]o el No. 10,0359
del libro respect1vonfla»soc1edad anteg menc1onada—--A ————————————————— ‘
se transformo enf’soc1edad/,éhon1ma,¢bajo Ta’ denomlna01on social de

"PRODUCTORA DE CAPSUIAS DE“GELATINA T PROCAPS (S A", mmmmmmmmm e -
N UE BARIANIUILLA
P CERTIFICA - -

Que por Escritura Plblica No. 3,810 del 31 de Dic/bre de 1980,
otorgada en 1la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comerc1o, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada--------=-=c-=-==-- -
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITAD A - —mm s e e e e e e

- 1 s - e P

5 CERTIFICA

Que por Escritura Piblica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en _la Notaria Unica de Soledad, inscrito{(as) en esta
Camara de Comerc1o el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada--------------=-~-o"-----
se transformo en sociedad anonima bajc la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S5.A. "PROCAPS S.A.".---------—--

- -

CERTIFICA

Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,
ctorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

kkkkkkkkdt O O N T I N U A *kxkkhdddsk




CERTIFICADO DE EXISTENCIA Y RE
DOCUMENTOS.

DRSAAA O QN

PRESENTACION LEGAL O DE INSCRIPCICN DE

LIINCA AT WO T I

NIT: 890.106:527-5.

libro respectivo, la sociedad
cambio de razon social, por

Que por Escrltura Pablica

otorgada en- la Notaria 2a.
Camara de Comercio, el 23
libro respectivo, la sociedad
cambio de razon social, por

CE
Que dicha sociedad ha sido

y/o documentos privados:
Numero aaaa/mm/dd i

39 1979/01/18 Notaria 3a.
992 1981/04/30 Notaria 1la.

1,464 1982/08/27 Notaria Un
2,744 .1983/08/18. Notaria Un
3,826 1984/07/16 Notaria .Uni
3,835 1985/08/26 Notaria Uni
2,260 1986/09/10 Notaria Un
1,849 1989/07/11 Notérlé”ba
. 444 1950/02/21 Notaria, 2a.
3,090 1991/12/121;ﬁotar1a 2a

269 1993/02/04 Notarla 2a%
2,342 1993/07/28\—Notar1af§a

3,6527_1993/11/09 Notarla “2a.
3,615 1996/12/06 Notaria 2a.
89 1997/01/16 Notaria 2a.
2,070 1997/07/17 ©Notaria 2a.
2,281 1997/08/04 Notaria 2a.
765 1999/04/22 Notaria 3a.
459 2001/02/21 Notaria 2a.
2,608 2001/10/05 Notaria 2a.
1,730 2004/07/29 Notaria 2.
416 2005/03/03 Notaria 2.
1,613  2005/07/28 Notaria 2.

710 2009/05/05 Notaria 3
1,054 2009/06/25 Notaria 3

- C E
A
Que de acuerdo con la(s) es
se rige por las siguientes dis
DENOMINACION O RAZON SOCIAL:
PROCAPS S.A.-----------—-—-—--=-
SIGLA: PROCAPS.

DOMICILIQO PRINCIPAL: Barranqui
NIT No: 890.106.527-5.
MATRICULA MERCANTIL: 24,802.

antes menciocnada--------=---=--=----~-~--~--
la dencminacion LABQRATORIOS PROCAPS S.A

RTIFICA

No. 3,775 del 18 de Dic/bre de 1996,
de - Barranquilla, inscrito(as) en esta
de Enero de 1997 bajo el No. 67,704 del
antes mencionada------~-—--—-———=--—~=- e~ _
la denominacion PROCAPS S.A. . --—---=-—---

RTIFTICA

reformada por las siguientes escrituras

Notaria No. Insc o Req aaaa/mm/dd

de Barranquilla. 9,452 1979/01/24

de Barranquilla. 13,112 1981/05/06
ica de Soledad 15,533 1982/09/08
ica de Soledad 17,416 1983/08/26
ica de Soledad 19,554  1984/07/27
1ca de Scledad 22,230 1985/09/04
ica de Soledad. 24,995 1986/09/15

de Barranqulllaﬂ-fBG 101 1990/03/16
e Barranqu111a/?”f43 993 1992/01/28
,de Barranqu1l%a~, 48,428 1993/02/16
deEBarranqullrlaJILbso 582 1993/08/10

de Barranquilla.. 33,909 1989/07/13
gr

Barranqullla 51,798 1993/11/22
de Barranguilla 67,218 1996/12/20
de Barranquilla 67,704 1997/01/23
de Barranquilla 70,627 1997/07/31
de Barranquilla 70,813 1997/08/14
de Barrangquilla 80,628  1999/04/23
de Barranguilla 91,502  2001/02/23
de Barranquilla 85,771 2001/11/08

de Barranquilla 112,999 2004/08/26
de Barranguilla 116,364 2005/03/10
de Barranquilla 119,322 2005/08/18
a. de Barranquilla 150,130 2009/06/30
a. de Barranquilla 150,130 2009/06/30

RTIFICA

critura(s) arriba citada(s), la sociedad
posiciones:

1la.
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CERTIFICA

Direccion para notlflca01ones ‘judiciales: . i

CL 80 No 78 B - 201. '

De la ciudad de Barranquilla.

Telefono: 37135272

A e L § . e #he

CERTIFICA

DURACION: El1 término de duracién de 1la sociedad se fijdé hasta el
18 de Agosto de 2073. _ .

- .o;c - ?:.; . #. - ,;:?:J‘

' " CCERTIFICR
,«*' //

OBJETO SOCIAL: El1 opjéto™ p pr1nc1pa1 de. ,la ,soc1edad sera: a) La
fabicacion, 1mportac1on Iy/ comer01allzac1on de allmentos procesados
Yy suplementos d}ebérlos b)La_ fabrlcac1on deufcapsulas y otros
productos similares’’ ad partlr de materlales tales como gelatinas u
otros de dlstlnta#fnatura eza, uedan ser utilizados como
envases o] rec1p1entes-" de)Fproductos“yw'sustanmas quimicas,
farmaceuticas, alimenticias .y cosmeticas, para uso y consumo’ humano
Y veterinario. <¢) La investigacion, desarrollo y fabricacion de toda

clase de productos ¥ sustancias quimicas, farmaceuticas,
alimenticias y cosmeticas para usco y consumo humano, animal vy
vegetal. d) - La compra. y venta de materias primas, insumos vy

productos intermedios “necesarios para los procesos de fabricacion
de sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como la comercializacion interna y externa de los productos
terminados. e) La compra, venta, importacion, exportacion y
distribucion de .toda clase. de elementos instrumentales y,equipos
medicos, quirurgicos, odontologicos vy hospitalarios para la salud
humana y animal. £f) La compra, venta, exportacion, fabricacion,
importacion, distribucion de dulces, confites, galletas vy todo
tipo de golosinas o alimentos para el consumo humano. g) Actuar

como representante o ‘agente de personas naturales y juridicas;-

nacionales Y extranjeras en la realizacion de operaciones o
transacciones relacionadas c¢on la industria farmaceutica Yy en
especial con cualquiera de 1las actividades descritas en los
literales a}, b), ¢}, d) .y e) antes descritos. h) Prestar los

servicios de asesorias y consultoria en las areas administrativas,
de mercadeo, analisis c¢linico, asistencia tecnica, investigacion,
costos Yy produccion, exportaciones, importaciones, ventas,
relacionadas con iguales o similares actividades a las que
constituyen el objeto de PROCAPS S.A., asi como los de publicidad y

kkkkkkkkkk C O N T I N U0 A *kdkdkdkdhhkhk
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promocion de productos guimicos, alimenticios, cosmeticos vy
farmaceuticos para uso humano, animal o industrial. i) Adquirir,
operar, administrar y explotar, a cualquier titulc, empresa o
establecimientos dedicados a la investigacion, desarrollo,
fabricacion o comercializacion de productos quimicos,
farmaceuticos, alimenticios, hospitalarios o cosmeticos. En
desarrolleo de su objeto principal, la sociedad podra tomar interes
social como- accionista, socio o fundador de empresas que tengan
igual o 'similar objeto, comprar, vender, importar vy exportar
maguinarias, insumos Yy repuestos requeridos para el desarrollo de
sus actividades; tomar dinero en prestamo, financiar y garantizar
las operaciones comerciales que celebre con terceros relativas a su
objeto:; celebrar Yy ejecdutar todo’ tipo de ‘actos y contratos
necesarios para desarrollar sus operaciones; girar, aceptar,
otorgar y protestar todo tipo de titulos wvalores e instrumentos
negociables, comprar, vender y constituir gravamenes sobre bienes
muebles e .inmuebles, -designar representantes apoderados en el pais
y en el eéexterior vy, en general, realizar cualquier acto o negocio
que sSea necesario © conveniente para el desarrollo de su objeto
social y para la mejor proteccion de sus intereses corporativos o
la de sus socios. La sociedad podra garantlzar el cumpllmlento de
sus obligaciones adqulrldas ‘por terceros o por ‘sus soclios; para lo
cual podra inclusive constltulr gravamenes reales sobre sus bienes
de cualquier naturaleza.--—~s~fc--—----- - _____

f 5 W 1 LECAERLD
/,/xf» "’/ \, f..",", wa ’1/’ -~

CAPITAL \“‘57 Nro Acciones . '\ 4 ¢.~ Valor Accién
Autorizado T RARBANOM JII | a

Graxkxkkk*k %3 000, 000’000’************* Q7 Fxkhkkkxkkkkkkx®*] 000
Suscrito -

$**********1,234'071,000 *************1’234’971 KR kKKIKKRRKKKKRAN] 000
Pagado

Srkxkkkkkk k] 234 071,000 **kkkkkkkknxx] 234, 071 **rkxkkkkkkkkxkxx] 000

{ .

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva 1las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de 1los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en gque se
surta 1la transacion. Cuando se trate de operaciones en virtud de
las cuales 1la sociedad garantice obligaciones de terceros o de los
socios, se requerira que la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra 1las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-

B dh g g B gk 2 C U N 1T 1 N U A ettty




OFIXPRES SAS M. 900.156.528-1

03-06039688 024802 PROCAPS S.A. No.15528678

Barranguilla, . 02 de Dic/bre de 2010 Hr-10-20:82

-

hhkkkkkkkkdkhhhhhkkkkkkhkkkkkhdkkkkhkkhkdd Pag, 3

CAMA CAMARA DE COMERTCTIO
‘ CKJM4ER£§%§ DE BEARRANQUILLA
DE BARRANQU"J_A 04*********************************************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A .- - - mmmmmmm e - o -
NIT: 890.106.527-5. “n o - S

tacion Legal de la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
lo previsto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
sociedad, transigir, disistir vy allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuyax,cuantla sea 1igual o inferior al equivalente
en pesos c¢olombianos ia doscientos cincuenta mil dolares de 16s
Estadog Unidos de America (US$250.000), 1liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o _celebracion del acto. Las demas funciones que le
correspondan como:’ Representante Legal. por disposicion de-la ley,
de estos estatutos o de-<la Junta Directiva. El Presidente tendra un
suplente, designado por /la_/Junta Directiva, gquien reemplazara al
Presidente en sus faltas™t temporales, absolutasﬂo _meramente acciden-
tales, con entldadeggafacultades y\ﬁ51n que sea. necesario para ello
acreditar la ausenc1a ‘del pr1nc1pal ‘La 3001edad tendra un Vicepre-
sidente de51gnadof7por5 la Junta Dlrectlva qulen*tamblen ejercera la
representacion legalr’a la//éoc1edadh“pud1end03ejercerla conjunta o
separadamente &on—"e ffﬁres1dente”V‘ElU“V1cepres1dente tendra las
siguentes facultades Lentren(otras Ejecutar dentro de su competencia
las decisiones dé la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
sociedad en todos los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderadoés judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a 1la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o inferior al ‘equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),

liquidados a 1la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
gque no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que, 'radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de la ley, de estos estatutos
0 de la Junta Directiva. El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente

khkkdkkdkdkdkhkd O O N T I N UA *hdhhhhkhrk
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accidentales, con identicas facultades y sin que sea necesario para
ello acreditar la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, guien junto con el
gerente general, 1llevaran la representacion legal de la sociedad,
con 1denticas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente vy Vicepresidente, con identicas facultades
que el Gerente General vy sin que sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos 1los actos y contratos que se requieran para el desa-
rrollc” del objeto social, de conformidad con 1lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), liquidados a -la tasa de
cambio representativa del mercado v1gente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualgquier titulo bienes inmuebles o cualquier otro activo fijo
de la . sociedad, . inclusive de naturaleza mueble, acciones, cuotas o
partes” de 1interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualqulera de las anteriores
facultades que radican. exclu51va y prlvatlvamente en cabeza del
Presidente. =4

> ,-f::--'

‘”C E R TfIaFwI“C A’ \/fv

// ST e s 2

Que segln Acta' N0ﬂf7116 f27 ﬁgeJunlokde;1997 correspondiente a
la Asamblea de Acc1onlstas én Barranql.llllél'"|I ' 15 ¢S ciedad :

PROCAPS: S.A.-----mmmmmmm e e e e e e e e - mm————
cuya parte pertinente se inscribié en esta Cémara de Comercio, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
Yy segun Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de ACClOHlStaS en Barranquilla, de la sociedad:

PROCAPS S AL - - oo mmm oo oo oo L
cuya parte pertinente se 1nscr1b10 en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos:

.

CLASE: JUNTA DIRECTIVA

Principales
1. Minski- Gontovnik Ruben CC.*¥*kxxkx*x7 463,982
“ 2. Minski Gontovnik Meyer CC.***xx%x%%7 461,324
3. Minski Gontovnik Jose CC.**k%kx%3 £71,834
Suplentes
1.. Minski Zirberblum Elliot CC.**x*x*x%k*x72 279,541
2. Minski Deitel Daniel Lk dedede g gk ok ok ok
3. Minskl Sharon PA.*990,212,082, 805

CERTIFICA

LA B & B o o o o ' el s e e e s
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Que seglin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A., cuvya parte?*pertlnente*se inscribié en esta Camara de Comer01o,
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectlvo

fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién

Presidente. _ . L - " . .

Minski .Gontovnik Ruben . CC.**kkkx*x7 463,982
Suplente del Presidente

Minski Minski Abraham CC.*x*kxkk*xk**x802 6 575
Vicepresidente

Minski Gontovnik Meyer s - CC.*¥***%x*7 461,324
Suplente del v1cepre51dente,r \\

Minski Gontovnik Jose”  // CC.*¥*xx*xx*x*8 71,834

a4

[/" ‘-\ (}’\ :ﬁ

/(P_(E/ERTIFI/'C " jDE . .
e e ~; ¥oon

Que segin Acta (Ne. 11 del Ol’de ‘Febrero de. 2001/correspond1ente a

la Junta Dlrectlvaﬂnéﬁ Barranqu111a4 ‘de.ula sociedad: PROCAPS S.A.

cuya parte pertlnente,fse”1nscfiblo en’ EstaLCamara de Comercio, el

12 de Febrero de 2001 bajo el No. 91,273 del libro respectivo,

fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Gerente General.
Uribe Ochca Guillermo Luis . CC.***x%*%7(0,073,754
. e - - - fi—’

CERTIFICA

Que segln Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, .de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid® en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre ; Identificacidén
Suplente del Gerente. -~ - . ' -
Tanaka Tatekawa Walter CC.x*x*kkk]5 251,923

CERTIFICA

Que segin Acta -No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectlvo
fueron hechos los siguientes nombramientos: .

Ak khhkkkhhhhkkhkXkkkARkARR KRk kX Rk kkk ke kd** DPag. 4
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Cargo/Nombre Identificacidén
Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel CC.*¥***%*32 696,645

CERTIPFICA

Que segin Acta No. 151 del 31 de Marzo de 2009 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 30 de Julio de 2009 bajo el No. 151,129 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre . Identificacidn
Suplente del Revisor Fiscal.’
Duarte Diaz David CC.****x*x%73 115,965

CERTIFICA

Que por ES&critura Piablica No. 2,784 del 07 de Dic/bre de 2007,
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribié en esta Cémara de Comercio, el 20 de Dic/bre de 2007
bajo el No. 3,492 del 1libro respecCtivo,-------=-smmwmmmmmo o ______
y las” inscripciones 3.492-1, 3.493, 3:494, 3.495, 3.496, 3.497, ----
3.498, 3.499, 3.500, 3. Sbl 3.502, 3.503, 3.504, 3. 505, 3.506, -----
3.507, Consta gque RUBEN MINSKIHQONTOVNIK C.C. NO 7. 463 982, ------
obrando como Pres1dence»y‘RepresentanteaLegal de la sociedad C.I.

NATURMEGA S.A. qué obrando en sutcéhd1c1onfae Présidente y -------
Representante Legaqr' déla 8001edad “PROCAPS ;'S Aﬂ, el presidente ----
debidamente facultado/ por//ios \Espagqt951‘80c1ales y por el Maximo
Organo Soc¢ial, otorga los 51gu1entes¢podéres jOtorgar poder --------
general, ampllo VA suﬁ1c1ente a*16s* 36 E5Fe8*TOSEFINA DEL CARMEN - ---
MIELES BUELVAS .CC.No.33.138. 497; a MARCELA CARVAJALINO PAGANO ------
CC.No.22.579.748; CRISTINA VIOLI FRANCESCHINI CC.No.22.463.716, con
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades _administrativas vy jurisdiccionales, en asuntos de ------
naturaleza ' civil, laboral, comercial, penal, aduanera, cambiaria,
tributaria, policiva, administrativa y fiscal. b.- Contestar y -----
presentar demandas, requerimientos, recursos, pedir y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los procesos que -----
cursen contra 1la sociedad, allanarse en nombre de la sociedad en
log asuntos gue sean necesarios, transigir, desistir, sustituir,
renunciar Yy reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

transaccionales, judiciales o extrajudiciales o extrajudiciales,
cualquiera que sea su cuantia, para lo cual las apoderadas deben
aportar la autorizacion simple vy escrita del Representante legal

de la sociedad. d.- Podran presentar solicitudes de devolucion vy/o
compensacion de impuestos, ventas y rentas, recibir los pagos por
las devoluciones y adelantar todo tramite o proceso administrativo
ante la DIAN, de tal forma que en ningun momento quede sin ---------
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se

TERRRTRARN T O N T I N U Atttk
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determinan seguidamente, que conforman el grupo A y B, para, para
que conjuntamente suscriban contratos de suministros de mercancias
y s8servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOSfUNIDOS DE AMERICA (USBOO 000.00), *=------
liquidados a 1la’ tasa representatlva del mercado vigente en el dia
que se realice la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILIO -------------
CC.No.41.660.293, CARMEN. ALICIA FLOREZ CC.No.22.434.044, IVAN ----- -
VILLAREAL CAMACHO CC.No.91.201. 749, CARMEN ALICIA HERRERA -———————s-
DIAZGRANADOS CC.No.22.377.540, DAVID ANTONIO CHARRIS GIRALDO -------
CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC,No.19.300.593. b.- Se confiere poder espec1al —————
amplio- y suf1c1ente al senor WILLIAM ALBERTO BARROS CERRA ---=------
CC.No.8.715.941, para que en~nombre y representacion de PROCAPS ----
S.A., suscrlban declarac1onesf cambiarias, aduaneras y tributarias a
gue este obligada %///sotledaa‘\en el, giro,normal de sus negocios y
operaciones soc1ales por’ftanto quedani facultados para flrmarlas,
como tambien los demas1documentos“rela01onados con -ellas, --------Z-
notificarse apor] ar(y/éollc1téi/las\pruebas que sean necesarias.
-Otocrgar poder, espe01alzéhpllo;yé_uf1c1ente al,senor MARLON -----
TATIS PAREDES CC:No<72-176.874 ¥ alm'senorfLWILLIAM ALBERTO BARROS
CERRA (CC.No.8.715.941% para:- que en nombre y representacion de ------
PROCANPS S.A. suscriban las declaraciones, reportes y cualquier
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----

ALICIA HERRERA DIAZGRANADOS, CC.N0.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.No.16.251.923, para que en nombre Yy — -
representacion de PROCAPS S.A.; endosen los titulos valores de la

sociedad hasta por la suma de UN MIL MILLONES DE PESOS -----------=-
(1.000.000.000.00), -M.L. CUARTO: EI representante legal de la.-------
sociedad PROCAPS S8.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta
que la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de
las disposiciones legales y estatutarias.---------=coommeuooooo___

CERTIFICA

Que por Escritura Pfiblica No. 1,933 del 16 de Sep/bre de 2008,
otorgada en Jla .Notaria 2, a. de Barranquilla cuya parte pertinente
se inscribidé en esta Camara de Comercio, el 06 de Octubre de 2008
bajo el No. 3,748 del libro respectivo, —-----——--~~cccmcccmmmmu -
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

NIT: 890.106.527-5.

publico Poder especial Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -~----------
representacion de PROCAPS S.A. suscriba declaraciones cambiarias,

aduaneras y tributarias a que este obligada la sociedad en el giro
normal de sus negocios y operaciones sociales, por tanto queda -----
facultada para firmar, como tambien los demas documentos -----------
relacionados con ellas, notlflcarse aportar y solicitar lags ~-------
pruebas que sSean necesSaAriaAs.----—------ oo m oL~

CERTIVF¥FICA

Que por Documento Privado del 09 de Abril de 2010, otorgado en
Barranquilla inscrito en esta Camara de Comercic, el 20 de Abril de
2010 bajo el Nro 4,201 del libro respectivo,-------cooommm L __
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ----
gquien obra en el caracter de Presidente y/o Representante 1egal de
la sociedad PROCAPS S.A., que por medio de este instrumento --------
publico, otorga Poder Espec1al Amplio y Suficiente a la Doctora ----
MONICA DE HART DE OCHOA, identificada con C.C. No. 32.676.025, para
que en nombre Yy representacion de la sociedad, Endose las Facturas
Nacionales e Internacionales hasta por la suma de UN MIL MILLONES DE
PESCS ~ ($1.000. 000 000.00)M.L% - La doctora Monica “‘de Hart de Ochoa,
queda facultada para reallzar todo acto o tramite necesario para el
cabal cumplimiento del presente mandato.----==----—---—--

. ate. ‘
c E R T i £ L Mjf’,{-‘_ DE
S PN S

Que por Documento Prlvad delgwlofﬂﬁeW[Junlquﬁde 2010, otorgado en
Barranqgquilla 1nécr1t07 en estatgamara d§3Comerc10F el 13 de Julio de
2010 bajo el Nro 4, 228 ~d€l-1ibro reébectivo”ﬂf?f@ffﬂ ------------------
consta’ que el sefior RUBEN~-MISNKI GONTOVNIK, cc. No. 7.463.982 en su
condicion de Presidente vy representante legal de PROCAPS S.A., -----
confiere poder especial, amplio y suficiente al sefior RICARDO DORADO
HURTADO c¢cc. No. 78.715.772 para que represente a la sociedad, ante
el INVIMA, Fondo Nnacional de estupefacientes e ICA, con el fin que
gestione, tramite o presente las'diferentes sollc1tudes Y —mmmmmmme—
peticiones de la empresa, segun la competencia de estas entidades.

Por lo anterior, el Sefior RICARDO DORADO HURTADO, queda facultado
para presentar, gestionar, tramitar y firmar las diferentes --------
solicitudes y peticicnes de la empresa, segun la competencia de ----
estas entidades, c¢omo tambien presentar y firmar todo los ----------
documentos relacionados con estas solicitudes, notificarse de ------
cualgquier acto administrativo gque expidan, aportar y solicitar las
pruebas gque sean necesarias, desistir, y en general a realizar todo
tramite o acto necesario de tal forma que la sociedad en ningun ----
momento gquede sin representacion legal ante egtas entidades, en ----
cumplimiento fiel al mandato otorgado.---------------~--------~-----

CERTIVFTICA

Que por Documento Privado del 03 de Agosto de 2010, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 24 de Agosto
de 2010 bajo el Nro 4,258 del libro respectivo,-------------~-~—~—~—~-~-~-~-~—-
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consta que RUBEN MINSKI GONTOVNIK, varén, mayor de edad, de ésta
vecindad, identificado c¢on 1la cédula de ciudadania No.7.463.982,
expedida en Barranquilla, en mi condicién de Representante legal
y/o Presidente de'la socieddad PROCAPS S. A., conforme a las <-------
facultades otorgadas por los Estatutos Sociales, todo lo cual ------
demuestro con el certificado de existencia y representacién legal
expedido por la Cémara de Comercio de Barranquilla, que adjunto a
este escrito; me permlto manifestarles que confiero poder espe01al

amplio y suficiente al’ sefior MARIO LOPEZ LEON, varén, mayor de ---%-
edad, de esta vecindad, identificado con 1a cedula de ciudadania
No.72.311.558, expedida en Puerto Colombia (Atléntico), para que en
nombre y representacidn de la sociedad, realice los 51gu1entes -----
actos:- 1. Endosar las Facturas Nac1ona1es e Internacicnales~de esas
compafiias hasta "por la suma de" UN MIL MILLONES DE PESOS -----=-—-=---
($1.000.000.000.00) Moneda Legal. 2. Suscribir Declaraciones -------
Cambiarias, Aduaneras E“Trlbutarlas a las ~que. esta obligada la -----
sociedad en el gird ordlnarlo de’. sus;neg001os [duedando facultado
para notificarse, /dportar 011c1tar,pruebaswrelac1onados con las
declaraciones Cambi%rras El sefior. MARIO.LOPEZ JLEON, queda ---------
facultado para notlflcagge ,/aportagnﬂy,sollc1pa; pruebas presentar
escritos en caso~+que,fresulte rmedesariotens geheral a realizar todo
acto, .diligencia,-o trdmite :que cocnsidere 1ndlspensab1e para el -----
cabal vcumplimiento del presente mandato.--------—~=e-—mwomeol____

CERTIFICA
Que en esta Camara de’ Comer01o no “aparecen inscripciones posterlores
de documentos vreferentes a reforma, disolucidn, liquidacidén o
nombramientos de representantes legales de la expresada sociedad.
. A CERTIFICA # #

Que su TGltima Renovacidn fue el: 30 de Marzo de 2010.

La informacién sobre embargos de establecimiento se suministra en

Certificados? de Matricula, la dé  contratos sujetos a registro, en

Certificados Especiales.
CERTIVFICA

Que los actos de registro aqui certificados quedan en firme cinco
dias habiles despues de la correspondiente inscripcidén, siempre
que, dentro de dicho término, no sean objeto de los recursos de
reposicidn ante esta entidad, y/o de apelacién para ante la
Superintendencia de Industria y Comercio.
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(5T} ABSTRACT

Experimental amoimmune encephalomyclitis (EAR) is a
Thl-mediated autoimmune disease of the centrat nervaus
system that is widely used as an animal mode| of muliiple
sclerosis (MS). In this study it was demonstratc that
CXCL13, a chemokine involved in the developmem of
secondary lymphoid tissues, is expressed in CDllc+
myeloid cells that accumulate in EAE lesions. Blockade or
deficiency of CXCLI13 ameliorates clinical EAE, both dur-
ing acute and relapsing stages. CXCL13 deficiency did not
inhihit the priming or differentiation of autoimmune eflector
T-cefls in the periphery, bul appeared to exen its cffects
during the effector phase of pathogenesis. These findings
indicate that reagents that antagonize or inhibit CXCL13 are
useful for the treatment of neuroinflanunatory diseases such
as MS.
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LYMPIIOID CHEMOKINES IN THE DIAGNOSIS,
MONITORING AND TREATMENT OF
INFLAMMATORY DISEASE

[0001] This application claims benefit of U.S. Provisional
Application No. 60/566,337, filed on Apr. 29, 2004, which
is incorporated herein by reference in its entirety,

(0062] This invention was made with govemment suppors
under National Institutes of Health Grant N841562. The
goveriment has certain rights in the invention.

BACKGROUNID OF THE INVENTION

[0003] 1. The majority of autoimmune diseases are
chronic conditions, characterized by persistent or relapsing
inflammation in the target organ. This is certainly true of
muliiple sclerosis (M8), an inflammatory disease of central
nervoys system (CNS) white matter, which generally pre-
senls with recurrent episodes of newrological dysfunction
followed by a secondary stage of gradually worsening
disability. Experimental autoimmune encephalomyclitis
(EAE), an animal model with strong pathological similari-
ties to MS, also follows a relapsing, progressive clinical
course (Raine, C. 8., et al. 1984. Laboratory Investigation
51:534-546).

[0004] 2. In the human disease multiple sclerosis (MS)
and the animal model, experimental autoimmune encepha-
lomyelitis (EAE}, chronic or relapsing inflammation in the
central nervous system (CNS) results in destruction of the
myelin sheath. EAE is induced in naive mice by the adoptive
transfer of CD4™ T-cells specific for myelin proteins (Raine,
C. 8., et al. 1984. Laboratory Investigation 51:334-546).
Once these cifector cells cross the blaod-brain-barrier, they
activate resident microglia and recruit peripheral feukocytes
o the CNS (Bauer, 1., etal. 1995, Glia 15:437). Perivascular
infiltrates are subsequently formed within the white matter
and evolve into lymphoid-myeloid aggregates aver time.

[0005] 3. In acute lesions, myeloid cells dominate the
inllammatory infilteate (Baver, J., et al. 1995, Glig 15:437).
T-cells become more numercus in chronic lesions and are
sometimes found in assoctation with dendritic-like (dendri-
form) cells. B cells and plasma cells are also frequently
present. and tend to localize in regions distinct from those
containing T-cells (Raine, C. S, et al. 1984, Laboratory
Investigation 31:534-546, Paterson, P. Y., and Swanborg, R.
H. 1983, In: Immunological Diseases (ed. Samter, M.),
Traugott, U.. et al. 1983, Journal of Neurcimmunalogy
4:201-221). Even lymphatic capillaries have been demon-
strated it the CNS tissues of patients with long standing MS
(Prineas, J. W, and Wright, R. G. 1978. Laboratory Inves-
tigation 38:409-421). The structured appearance and cellular
compasition of these chronic CNS lesions arc reminiscent of
secondary lympheid tissues. Similarly, in EAE white matter
infiltrates exhibit features normalty associated with lymph
nodes and spleen including perivascular T-cell cuffs
(approximating periarterial sheaths in the spleen). lymphoid-
myeloid aggregates, and blood vessels with characteristics
of high endothelial venules (HEV),

[6006] 4. Several features of chronic inflammatary infil-
trates in awtoimmune lesions parallel the architectural ehar-
acteristics of secondary lymphoid tissues, For example, T
and I3 cells tend 1o segregate inta distinct areas of chronic
MS plaques, similar to the Tcell-and B cell-rich areas of
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lymph node and spleen (Raine, C. 5., et al. 1984, Laboraion
Investigation 51:534-546, Paterson, P. Y., and Swanborg, R.
H. 1988. In: Immunological Diseases (ed. Samter. M.)-3).
Lymphatic-like capillaries have been identificd in long-
standing MS lesions (Prineas, J. W., and Wright, R. G, 1978,
Laboratory  Investigation  38:409-421}.  Furthermore,
mycloid dendritic cells, a critical class of antigen presenting
cells (APC) that serve to activate T-cells in peripheral
lymphoid organs, have recently been detected in MS and
EAE lesions (Ulvestad, E., et al. 19%4. J Leukoc Biol.
56:732-40, Fischer, H. G. and Reichmann, G. 2001, J
Tmmunol. 166:2717, (Serafini, B., et al, 2000, dmerican
Journal of Pathology 157:1991-2002). nterestingly, micro-
gha acquirc dendritic-like cell characteristics following
stimulation with GM-CSF in vitro, raising the passibility
that dendritic cells differentiate from CNS glial cells in vive
(Fischer, H. G. and Reichmann, G. 2001 J faunnasl.
166:2717, Santambrogio, L., et al. 2001. PNAS 98:6293,
Aloisi, F, et al. 2000. J. Jmmunol, 164:1705). Although
these studies sugges! that autaimmune infiltrates evolve
using similar pathways to those that guide the development
and organization of sccondary lymphoid tissucs. needed in
the art are specific agents that modulate relevant pathways
involved in autoimmune disease.

[0007} 5. CXCL13, also known as B-lymphocye
chemoattractant (BLC), B-cell-attracting chemokine 1
(BCAI1}, and Angie-2, is a protein of about 88 amino acids
in the group of CXC-Chemokines. The receptor for
CXCLI13 is CXCRS (also known as BLR-1 and MDR15),
although CXCR3 has also been idenlified as a receplor.

SUMMARY OF THE INVENTION

{0008] 6. In accordance with the purposes of this inven-
tion, as embodied and broadly described herein, this inven-
tion, in one aspect, relates to an methods of sereening for
agens that inhibit T-ccll mediated inflammalory responscs.
Also provided herein are methads of treating an inflamma-
tory condition comprising administering an agent identified
by the disclosed screening methods.

[0009] 7. Additional advantages of the invention will be
set forth in part in the description which follows, and in part
will be obvious from the description, or may be leamed by
practice of the invention. The advantages of the invenlion
will be realized and attained by means of the elements and
combinations particularly pointed oul in the appended
claims. It is to be understood that both the foregoing general
description and the following detailed description are cxem-
plary and explanatory only and are not restrictive of the
invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

(0010] 8. The accompanving drawings. which are incor-
porated in and constitute a part of this specification, illustrate
several embodiments of the inventinn and togeiher with the
description, serve to explain the principles of the invention.

{0011] 9. FIG. 1 shows that CXCL13 and CCLL9 are
expressed in the CNS of mice with EAE. FIG. 1(a) shows
the results of an experiment in which B10.PL. mice (n=3)
were immunized with MBP, | ;. in CFA and sacrificed [ive
weeks later during clinical EAE (one mousc remained
asymptomatic). Spinal cords were harvested for RNA
extraction and RT-PCR analysis. Cords from naive mice
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(n=4) were used as negative controls. FIG. 1 (b) shows
similar resuits vsing an adoptive transfer paradigm. In the
experiment shown, draining LN cells from PLP 5 | . /IFA-
sensitized SJL mice were injected into naive syngeneic
recipients (50x10° i.p.) following in vitro challenge with
antigen in the presence (left panel) or absence (right panel)
of recombinant murine 1L-12. Mice were sacrificed between
days 10 and 12 post-transfer for RI-PCR analysis of whole
spinal cord specimens. FIG. 1(c) shows that CXCL13 and
CCI.19 proteins are expressed in spinal cord tissue from SIL,
nice with adoptively transferred EAE but not in spinal cords
from their naive counterparts (n=10/group). Spinal cord
tissues pooled from each group were analyzed for CXCL13,
CCL19 and CCL21 protein expression by Westem blot.
Spleen extracts and recombinani murine chemokines were
used as positive controls. All experiments were repeated at
least two times with similar results.

[0012] 10. FIG. 2 shows that lymphoid chemokine
expression rises steadily in the CNS during the course of
relapsing-remitting  EAE. By contrast, inflammatory
chemokine levels fluctuate in concert with clinical score.
SIL mice were immunized with PLP 4, . /CFA. Represen-
talive animals were sacrificed during successive stages of
refapsing EAE for analysis of lymphoid {a) and inflamma-
tory (b) chemokines by RPA. Chemokine levels were quan-
tified by phosphorimaging (lower panels). The results shown
arc representative of 2 independent experiments.

[8013] 11. FIG. 3 shows that CXCRS+CD4+ T-cells with
a memory effector phenotype, and a subset of CD4+CD3-
cells, accumulate in the spinal cords of mice with EAE. FIG.
3{a) shows FACS analysis of spinal cord lymphoid cells
{gated based on forward and side scatter characteristics)
isolated from PLP, 44, 5 /CFA-sensitized SIL mice follow-
ing the first episode of clinical EAE. FIG. 3(b) shows
CNS-mfilirating CD4+ CXCRS+ and CXCRS- cells that
were triple stained apainst a panel of activation markers to
generate the histograms. Positive gates were determined
based upon background staining with isotype maiched con-
trol aniibodies. These experiments were performed multiple
times with similar results.

[0014] 12. FIG. 4 shows that lymphaid chemokine tran-
scripls are expressed in spinal cord mononuclear cells
(MNCs) from mice with acute and relapsing EAE bul not
from naive controls. Furthermore, CXCL13 mRNA is
enriched in the CI211c+ subpopulation. In the experiment
shown in FIG. 4(a) SJL mice were immunized with PLP/
CFA. Spinal cords were harvesied during the 1st and 2nd
episndes of EAE, respectively, to isolate infiltrating MNC by
Percell gradient centrifugation. MNCs were used for fiow
cytometric analysis to characterize myeloid subsets and for
extraction of RNA 10 measure expression of CXCLI13,
CCLIY, CCL21 and lysozyme M (a myeloid cell marker) by
RT-PCR. In FIG, 4(b), spinal cord MNCs from C57BLf6
mice with MOG,, ss-induced EAR or naive controls were
analyzed by FACS and RT-PCR as described above. In FIG.
4(c). spinal cord MNCs from C57BL/6 mice with EAE were
separated based on expression of the dendritic cell marker,
CDlic, vsing magpetic beads. Semiquantitative RT-PCR
and southem blot hybridization were performed on unfrac-
tioned, CD1lc-depleted and CD11c-enriched fractions as
shown. Relative mRNA levels were determined by phos-
phorimaging and densiiometry.
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[0025] 13. FIG. 5 shows CXCL13 deficiency or blockade
supresses EAE during the effector stage. In the experiments
shown in FIG. 5(A), EAE was induced in C57BL/6 wild-
type (open circles; n=20) and CXCL13~/- (closed circles:
n=19) mice by active immunization with MOG,  ;/CFA.
The differcace in clinical seores between groups is slatisti-
cally significant (P<0.0001 by the Mann-Whitney Rank Sum
Test). The resulis are representative of three experiments. In
the experiments shown in FIG. 5(B), EAE was induced in
CS7BL/6 wildtype (open circles; n=R) and CXCL13-/-
(closed circles; n=9) mice by adoptive transfer and rated as
described above. The difference in clinical scores berween
groups is statistically significant (P<0.0001 by the Mann-
Whitney Rank Sum Test). This experiment was performed
twice with similar results. FIG, 5(C) shows the clinical
courses of SIL mice that were injected i.p. with PLP .o, 5, -
reaclive LN cells on day 0 and either goat anti-mouse
CXCIL13 antibody {0.2 mg, R&D), contral goat 1pG (0.2
mg) or PBS on days 3, 6, and 10 (n=5/group). Statistical
differences were observed between the anti-CXCL13 treated
group and each of the control groups (P<0.05, Student-
Newman-Keuls method) but not between the two control
groups. FIG, 5D shows that EAE was induced in C57BL/6
WT and CXCE 13-/~ mice by adoplive transfer of purified
CD4+ T-cells from primed WT donors. Clinical scores
reflect viable animals oaly; mice that died of EAE {3/5 in the
WT group; 2/7 in the CXCL13-/- group) were given a score
of 5 on the day of death. The differcnce in clinical scores
between groups is statistically significant (P<0.0001). The
expenment was performed 3 times with similar results,

[0016] 14. FIG. 6 shows that CXCL13-/- mice with EAE
exhibit relatively mild histepathological changes in the
CNS. Spinal cord sections from C$713L/6 CXCL13-/- and
wildtype mice sacrificed during the first exacerbation (a) ar
later stages {b) of EAE were fixed in paraformaldehvde,
embedded in paraffin and stained with the indicated
reagents. Representative sections are shown. Original mag-
nification: x4 for H&E; x10 for all other stains.

[0017] 13 FIG. 7 shows that CD11b+myeloid cells are
disproportionately  depleled in  CNS  infiltrates  of
CXCLI3-/- mice. CS7BL/6 wildtype and CXCL13-/-
mice were immunized with MOG,;_¢;. Spinat cord MNCs
were isolated during EAE relapse or remission for FACS
analysis. Cells were stained with aCD11b (filled histogram)
ar isotype contro] {solid line} antibodies. The percentage of
CDI11b+ cells and median flouresence intensity (MFI) are
shown.

[0018] 16. FIG. 8 shows that CD11c”* cells are present in
EAE infiltrates and form clusters with infiltrating T-cells.
FIG. B(A} shows a frozen section of a spinal cord from a
representative SIL mouse with EAE (clinical score 3), The
section was slained with FITC conjugated anii-CD4 and
PE-conjugated anti-CD11¢ and anatyzed on an MRC-600
confocal laser microscope system The lower pane! is of 1he
same section photographed using a filter that screens out the
FITC-signal in order to highlight the suining for dendntic-
like cells. FIG. 8(B) shows a perivascular infiltrate in the
spinal cord of a C57BL/6 mouse with EAE (score 3) that
was visualized by whole mount technique. In this image
CDa+ cells were stained with an APC conjugated artibody,
dendritic-like cells with PE-conjugated anti-CDIic and
inflamed blood vessels with FITC-conjugated anti-P-selec-
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tin. Spinal cords from naive mice failed to stain with any of
the antibadics. Background from isotype control antibodies
was negligible,

[0019] 17. FIG. % shows that Encephalitogenic PLP-
primed LN cells contain a subpopulation of CXCR5* CD3*
T-celis. Draining LN cells from 10 PLP/CFA immunized
SIL micc were resected on day 10, pooled and cultured with
antigen. The cells were harvested at 96 h, washed, perme-
abilized, and stained with tabeled anti-CXCR 3 monoeclonal
antibodies or with isotype maiched control antibodies, as
indicated. Naive LN cells do not contain detectable CD3*
CXCRS5™ cells.

[0020) 18. FIG. 10 shows that MAJCAM is upregulated
on cerebrovasculature during EAE. Pictured is an EAE
lesion in the spinal cord of a MOG-sensitized C57BL/6
mouse with EAE {clinical scare 2). A whole mount section
cf the thoracolumbar cord was stained with anti-CD45-FITC
and anti-MAdCAM-PE prior to visualization under a fluo-
rescent microscope, Isotype controls showed negligible
background staining. Anti-MADCAM does not stain vesscls
in spinal cords from naive or mock-immunized mice.

[0021] 19. FIG. 11 shows the circle transcripts and AID
mRNA arc present in spinal cords of mice with EAE. Spinal
cords were removed from PBS-perfused mice with EAE or
naive controls. RNA was extracted and RT-PCR performed
with primers for ATD (A) or CTy3 (B), followed by Southern
ot Hybridization with internal oligonucleotide probes (for
Al or CTy3, respectively).

[0022] 20. FIG. 12 shows that CXCL13~/- mice generate
myelin reactive encephalitogenic T-cells that initjate CNS
inflammation. FIG. 12A shows C57BL/6 WT and
CXCL13~/- mice that were immunized with MOG,, ./
CFA. Splcens were harvested 1o assess antigen-specific
proliferation (day 19 post immunization} and cyiokine pro-
duction (data from individual mice; days 24-27). The
ELISPOT data show antigen-specific responses (50 pg/ml of
MOG). The results are representative of two or more experi-
ments. (* P<0.05). FIG. 12 B shows splenocytes from
MOG/CFA primed CXCL13-/- or WT mice were stimu-
lated in vitro with MOG and 1L-12, and injected into WT
recipients. The difference in clinical scores between groups
is statistically significant (P<0.0001). The experiment shown
was performed three times with similar results,

[0023] 21 FIG. 13 shows that CNS-infiltrating T-cells are
diminished in CXCL13-deficient mice during Jate stages of
EAE. C57BL/6 CXCL13-/- and WT mice werc immunized
with MOG,;_s/CFA. FACS analysis of pooled CNS MNCs
was performed during the 15t episode of EAF (days 15-21),
or during remission (day 42). FIG. 13A shows that the
absolute number of infiltrating CD4+ T-cells’cord was cal-
culated by multiplying their percentage within the inflam-
matory infilirate {determined using FACS) by the 10tal
aumber of MNCs per cord. Results shown represent the
mean of Iwo representative experiments. FIG. 13B shows
dot plots that were generated using the lymphoid scatter
gate. All experiments were performed three or more times
with similar results,

(0024] 22. FIG. 14 shows that myeloid cells are dispro-
portionaicly depleted in CNS infiltrates of CXCL13-/- mice
during late stages of EAE. C57BL/6 WT and CXCL13-/-
mice were immunized with MOG, ¢ o/CFA. Spinal cord
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MNCs were isolated during the 1st episode or remission of
EAE for FACS analysis. FIG. 14A shows dot plots that were
generated using & wide scatter gate to include all viable cells.
FIG. 14B shows the absolute numbers for CD45™ CDIIH™
cells in the CNS infiltrate calculated as described in the
legend to FIG. 13. The numbers are derived from the
representative experiments shown in (A). These experiments
were repeated three times with similar results,

[0025] 23. FIG. 15 shows that administration 2 mona-
clonal antibody against CXCL13 amelicrates adoptively
transferred EAE. EAE was induced in naive B10.P1. female
mice (n=5/group) by transfer of splenoeytes from Bi0.PL
donors that express a T-cell receptor Lransgene specific for
myelin basic protein (MBP-TCR). MBP-TCR splenocytes
were stimulated with antigen (MBP peptide Acl-17; 50
ng/mi)} and recombinant murine IL-12 (2 ng/ml) for 96
hours prior to transfer (35x10° cells/recipient), Recipients
were injected with monoclonal antibodies (cither anti-
CXCL13 or controt rat IgG2a, R&D: 300 ug i.p.) on days 3.
6 and 10 post cell transfer. Mice in both groups were rated
for degree of paralysis on a 5 point scale by an examiner who
was blinded to treatment group. * p=0.03 by Whitmey-Mann
test,

DETAILED DESCRIPTION
[0026] 24. The present invention may be understood more

readily by reference to the following detailed deseription of

preferred embodiments of the invention and the Examples
included therein and 1o the Figures and their previous and
foliowing description.

[0027] 25. Before the present compounds, compositions.
articles, devices, and/or methods are disclosed and
described, it is to be understoad that this invention is not
limited to specific synthetic methods. specific recombinant
biotechnology methods unless atherwise specified, or to
particular reagents unless otherwise specified, as such may.
of course, vary. It is also to be understood that the termi-
nology used herein is for the purpose of descnbing particular
embodiments cnly and is not intended to be limiting,

Definitions

[0028] 26. As uscd in the specification and the appended
claims, the singular forms “a,"™an” and “the” inclnde plura
referents unless the coatext clearly dictates otherwise. Thus.
for example, reference to “a pharmaceutical carder”
includes mixtures of two or more such carriers, and the like.

[0029] 27. Ranges may be expressed herein as from
“about™ onc particular valve, and/or to “about” another
particular value. When such a range is expressed. another
embodiment includes from the one paniicular value andfor 1o
the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent
“about,” it will be understood that the particular value forms
another embodiment. Tt will be further understood that the
endpoinls of each of the mnges are significant bath in
relation to the other endpoint, and independently of the other
endpaint.

{0030] 28. In this specification and in the claims which
follow, reference will be made to a number of terms which
shall be defined to have the following meanings:

[0031] 29. “Optional” or “optionally” means that the sub-
sequently described event or circumstance may or may not
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occur, and that the description includes instances where said
evenl or circumsiance occurs and instances where it docs
not.

[0032] 30. The term “subject” is used throughout this
disclosure to refer to any organism, tissue, or cell being
contacted with the agent or treated with the agent. Such
subjects include but are not limited to tissue culture cells,
marminals, mice, rats, guinea pigs, dogs, pigs, rabbits, sheep,
monkeys, chimpanzees, and humans. It is understood and
herein contemplated that the disclosed methods of screening
include methods of screening, wherein the subject is a
mammal. Tt is also understood that the disclosed methods of
treatment include methods of treatment wherein the subject
is & mammal. In onc embodiment, the subject is a mammai,
for whom diagnosis or therapy is desired. In a specific
embodiment, the subject is a human for whom diagnosis or
therapy is desired.

f0033] 31 Herein “inhibition, ™inhibits,” or “inhibiting"
refer to the modulation of & cell, interaction, or action in a
reducing manner. It is understood that “inhibition” can refer
to any decrease in an action or activity of a cell, or as cellular
imeraction. or molecular interaction interaction, or action
including but not limited to the complete ablation and/or
prevention of the action, interaction, or activity. For
example, inhibition of T-cell mediated ioflammatory
responses includes decreasing the degree of the inflamma-
tory response by 5%, 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or t00% or any point in between, com-
pared 1o an uniteated or contro] subject as determined by any
suitable measurement technique or assay disclosed herein or
known ip the art. Fusthermare, the untreated or control
subject can be a separate subject measured at the same or a
different time as the treated subject, or the treated subject
measured prior 1o treatment, with the pre-treatment values
compared to the posi-treatment values to determine the level
of reduction. Thus, for example an agent that inhibits a T-cel]
mediated inflammatory response refers to any agent that can
decrease T-cell mediated inflammation by as little as 5% of
the fotal inflammation as well as agents that completely
ablate the inflammatery response. Any of these treatment
types or types of patients may also be excluded.

[0034] 32. “Agent” refers to any composition including
but not limited to aniibodies, siRNA, chemical composi-
tions, cytokines, chemokines, or small molecules. The
agents of the invention can be prepared as pharmaceutical
compositions and conbined with adjuvants to increase their
effect. For example, the agent can comprise an antibody that
blocks the action of CXCL13. Thus also disclosed are
methods, wherein the agent to be screened is a neutralizing
antibody to CXCLI3. Similarly, the agenis may also com-
prise antibodies to other chemokines or chemokine recep-
tors. Therefore, one embodiment of the disclosed methods
are methods, wherein the agent is an antibody to CXCRS
and wherein the antibody blocks CXCIL13 hinding without
causing signaling through CXCRS, It is understood that the
disclosed agents can comprise both membrane bound and
soluble forms of chemokines, cytokines, ligands, and their
receptors. Thus, for example, specifically contemplated are
methods, wherein the agent is a soluble form of CXCRS or
2 derivative or analog thereof. In another embodiment, the
agenl may be an analog or derivative of CXCLI3 (e.g., a
dominant negative form of CXCL13 or some other form of
CXCL13 which is modified from the normal, native form
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CXCL13) which blocks binding of endogenous CXCL13 1o
its receptors (e.g., CXCRS and'er CXCR3), ar otherwise
inerferes with receptor functions which funetions include,
without limitation, the ability to bind ligand molecules, the
ability to interact with other proteins, the ability to generate
a “signal” affecting the properties or behaviors of the cell
expressing the receptor, or the ability to interact with or
affect other cells. Any of these agents may also be excluded.
Thus, for cxample, in one embodiment, the agent af the
present invention is not an siRNA. small organic molecule.
or macromolecule,

[0035] 33. The terms “treat, trcatment,” or “treating”
refer to both therapeutic treatment and prophylactic or
preventative measures, wherein the object is to prevent or
slow down (lessen) an undesired physiological change ar
disorder, such as the development or spread of cancer.
Beneficial or desired ¢linical results include, but are not
limited to, alleviation of symptoms, diminishment of extent
of disease, stabilized (i.e., not worsening) state of diseasc.
delay or stowing of disease progression, amclioration or
palliation of the disease state, and remission (whether partial
or total), whether deteciable or undetectable. “Treament”
can also mean prolonging survival as compared io expected
survival if not receving treatment. Thase in need of treat-
ment include those already with the condition or disorder as
well as those prone to have the condition or disorder or those
in which the condition or disorder is to be prevented. For
example, treating an inflammatory condition means reduc-
ing the extent or severity of the inflammation. The reduction
¢an mean but is not limited to the complete ablation of
inflammation. For example, the reduction can comprise a
5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%. 90%, or
100% reduction, or any point in beiween, compared 1o an
untreated ar control subject as deiermined by any suitable
measurement technique or assay disclosed herein or known
in the art, Furthermore, the untreated or control subject can
be a separate subject measured at the same or a different time
as the treated subject, or the ireated subject measured prior
to treatment, with the pre-treatment values compared to the
post-treatment values to determine the level of reduction.
Any of these treatment types or types of patients may also
be excluded.

[0036] 34. By “specifically binds.” i is generally meant
that an antibody binds o an epilope via its CDR, and tha1 the
binding entails scme complementarity between the COR and
the epitope. According fo this definition, an antibody is said
to “specifically bind” to an epitope when it binds ta tha
epitope, via its CDR more readily than it would bind 10 &
random, unrelated epitope. The term “specificity” is used
herein to qualify the relaiive affinity by which a certain
antibody binds to a certain epitope. For example, antibody
“A” may be deemed to have a higher specificity for a given
epitope than antibedy “B,” or antibody “A™ may be said to
bind to ¢pitope “C" with a higher specificity than it has for
related epitope “D."

Methods of Screening

[0037] 35. Experimental autoimmune encephalomyelitis
(EAE) is an inflammatory demyelinating disease of CNS
white matter that frequently follows a relapsing or progres-
sive clinical course. ]t is widely used as an animal model of
multiple sclerosis (MS). Adoptive transfer studies have
demonstrated that myelin-reactive CDD4+ Thl cells trigger
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the disease process in BAE (Ando, D. G., et al. 1989, Cell
Immunol 124:132-143). However, non-specific lymphocytes
and myeloid cells constitute the majority of cells in estab-
lished CNS infiltrates and are largely responsible for the end
organ damage (demyelination and axonal injury) that results
in ncurological deficits (Bauer, 1., et al. 1996, Histochemical
Journgl 28:83-57, Cross, A. H., et al. 1990. Lab Invest
63:162-170, (Raine, C. 8., et al. 1990. Lab Invest 63:476-
489, (Skundric, D. S., et al. 1993. Journal of Neurvimmu-
nology 46:113-121). These inflammatory cells are not ran-
domly distributed in the CNS but form discrete perivascular
infiltrates in subpial and parenchymal white matter tracts.
Throughout the course of disease, myelin-reactive T-cells
remain adjacent to blood vessels and are surounded by
macrophages and activated microglia that extend into the
parenchyma (Rame, C. S, et al. 1990. Lab Invest 63:476-
489, (Raine, C. 5., et al. 1990. Clinical Immunology &
Immunopathology 57:173-187). Many laboratories have
investigated the role of “pro-inflammatory” chemokines,
such as CCLZ, CCL3, CCL5 and CXCLI0, in attracting
circulating leukocytes (o acute demyelinating lesions (Fife,
B. T, et al. 2001. J Neuwrosei Res 66:705-714, Karpus, W. 1.,
and Ransohoff, R. M. 1998. Jowrnal of Immunology
161:2667-2671).

[0038] 36. Certain histological features of established MS
and EAE lesions are reminiscent of secondary lymphoid
lissues. Such features include perivasenlar T-<ell cuffing,
clustering of T-cells and dendritic-like cells into lymphoid-
myeloid aggregates, and the segrepation of B and T-cells
into distinct areas within chronic plaques (Cross, A. H., et al.
1990. Lab Invest 63:162-170, Traugott, U, et al. 1981.
Science 214:1251-1253, Traugott, U, et al. 1983, Jowrnal of
Newroimmnology 4:201-221, Raine, C. S, et al. 1980.
Laboratory Investigation 43:150-157, Raine, C. S, et al.
1984. Laboratory Investigation 51:534-546, Prineas, J. W.,
and Wright, R. G. 1978, Laboratory Investigation 38:409-
421. Prineas, ). W. 1979, Science 203:1123-1125, Pashen-
kov, M., et al. 2003. Brain Pathology 13:23-33, Serafini, B,
et al. 2000. American Journal of Pathology 157:1991-2002),
In a neuropathological survey of demyelinating lesions in
SIL mice with relapsing EAE, Raine and colleagues
observed “nests of small lymphocytes, large monenuclear
cells and plasma cells separated by septa from reticular-like
cells giving the tissuc a sinusoidal arrangement” (Raine, C.
S..etal. 1984, Laboratory Investigation 51:534-546). Simi-
larly. Prineas described “clusters of plasma cells together
with .., reticular cells surrounding collagen-free channels
containing lvmphocyes and macrophages” in plaques in
brain specimens from patients with MS (Prineas, J. W, 1979
Science 203:1123-1125). Lymphatic-like capillarics were
also identified in long standing MS lesions. In both of the
cited references parallels were drawn between the organi-
zation of the CNS infiltrates and the medullary regions of a
lymph nede. Analogics have also becn made between the
vascular elements in inflammaiory demyelinating lesions
and lymphoid tissues. For example, endothelial cells in
inflamed blood vessels of chronic EAE plagues were nated
to be enlarged, cuboidal and to bulge into the vessel lumen,
evocative of high endothelial venules (HEVs) in LNs
(Raine, C. S.; et al. 1990, Lab Invest 63:476-489). MAd-
CAM-1 and MECA-325, adhesion molecules normally
restricted to HEV, were detected on CNS blood vessels in
mice afllicted with EAE (Raine, C. S., et al. 1990 Clinica!
Imniunology & Inmunopathology 57:173-187, Vissers, J. L.
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M., et al. 2001, Eur J. Immunol. 31:1544, Luther, S. A.. ¢
al. 2000. fpmunity 12:471-481). Thus, “lymphoid neogen-
esis,” or the formation of new lymphoid Llissues, oeenrs
within the brain and spinal cord during the evolution of EAL
and MS.

[0039] 37. Chemokines play a pivatal role in leukocyte
migration. During acute EAE, “inflammatory” chemokines
such as RANTES, MIP1a, MIP1§ and MCP-1 are expressed
m the spinal cord and presumably contribute to the accu-
mulation and activation of mononuclear cells bearing CCRS
angd CCR2 receptors (Karpus, W. J. and Ransoheft, R. M.
1998, J. Immumol 161 2667). Similarly, RANTES and
MIPl¢ have been detected in active while matter lesions in
autopsy specimens from patients with MS (Boven, L. A.. ¢t
al. 2000. Clin Exp Immunel. 122:257, (Simpson, 1. E., et al.
1998. J Neuroimmunol. 84:238).

[0040] 38. Lymphoid chemokines, including CXCL13
(BLC), CCLi9 (ELC), and CCL21 (SLC), are critical for the
fermation of peripheral lymphoid organs. They guide the
migration of leukocyte subsets to B cell and T-cell rich areas
(Cyster, . G. 1999. Science 286:2098-2102, Moser. 13., and
Loetscher, P. 2001. Natre Tmmunol. 2:123). CXCLI13 is
praduced by stromal cells in lymphoid follicles aud interacts
with the CXCRS receptor, which is expressed on B cells and
a subpopulation of T-cells (Gunn, M. D., ct al. 1998, Nawure.
391:799, Legler, D. F., et al. 1998. J. Exp. Med. 187:665.
Kim, C. H, et al. 2001. J Fxp Med 193:1373-1381).
CXCR3 has also been identified as a recepter for CXCLI3
(Jenh, C. H. et ai,, Cytokine 15:113-121 (2001). CCL1% and
CCL21 are produced by high endothelial venules and stro-
mal cells in T-cell rich areas. They atiract T-cells and mature
dendritic cells bearing the receptor CCR7 (Campbell. J. .,
et al. 1998 J. Cell. Biolo. 141:1083, Luther, 8. A.. et al.
2002, J Immunol 169:424-433). The exprussion of cach of
the lymphoid chemokines is dependent. in large part. on
Lymphotoxin (ET)-o/B and TNFa (Hjelmstron. P., et al.
2000. Am J Path 156:1133-1138, Ngo, V. N., el al. 1999 J.
Exp. Med. 189:403). Of note, (LT)-o/f and TNFex have heen
implicated in the pathogeneisis of organ specific autaim-
mune diseases, including EAE and MS (Selmaj K, et al.
1995. Neuroimmnol. 56(2):135, Suen, W. E_, et al. 1997. .7,
Exp. Med. 186:1233, Eugster, H-P, ¢t al. 1998, Eur J.
Immunol. 29:626).

[0041] 39, CXCL13 and CCL19 ¢an also be produced by
subpopulations of myetoid dendritic cells (Vissers, I. .. M..
etal. 2001, Eur. J. Immunol. 31:1544, Forster. R... e1 al. 1996,
Cell 87:1037-1047). This is particularly relevant since
myeloid cells expressing a dendniic ceil-tike (dendriform)
morphology and cell surface phenotype have been detected
in inflamed CNS white matter, including specimens har-
vested from mice with EAE (FIG. 9) (Fischer, 1. G. and
Reichmann, G. 2001. J fmmmmol. 166:2717, (Serafini. B.. el
al. 2000. dmerican Journal of Pathology 157:1991-2002).
There is growing evidence that such dendriform cells dif-
ferentiate from microglial precursors. For example, micro-
glia differentiate into dendriform cells in vitro following
stimulation with GM-CSF (Fischer, H. G. and Reichmann.
G. 2001. J fmmunof. 166:2717, Santambrogio. L., 1 al.
2001. PNAS 98:6295, Aloisi, F., ot al. 2000, J. Inmunel.
164:1705). GM-CSF is produced in spinal cords during
EAE, most likely by infiltrating effector T-cells (Wong. R,
L., et al. 1989, Cell. Immunol. 123:445).
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[0042] 40. Transgenic expression of CXCL13 or CCL21
in pancreatic islets trigger the local formation of organized
lymphoid structures (Luther, 5. A., et al. 2000. fmmunity
12:471-4%1, Fan, L., et al. 2000. J. fmmnmol. 164:3655,
Luther, 5. A, et al. 2002. J fmmunol 169:424-433). Further-
more, endogenous lymphoid chemokines have been detected
in the target organs of patiests with autoimmune diseases as
well as at sites of chronic infection. For example, CXCL13
was found in the salivary glands of patients with Sjogren’s
syndrome. the synovial tissue of patients with rheumatoid
arthritis, and in gastric mucosal tissue in the setting of
refraclory M. pylorf infection (Salomensson, S., et al. 2002.
Scan J Immunol 55:336-342, Shi, K, et al. 2001, J Tmmmamo!
166:650-655, Mazmicchelli, L., et al. 1999. J Clin. Jiv.
104:R49-54, Takemura, 8., et al. 2001. J Immunol.
167:1072). In addition, CXCL13 is expressed in the thymus
and kidneys of mice developing lupus nephritis {Ishikawa,
S., etal 200%. J Exp Med 193:1393-1402), while CCL2] is
expressed in the pancreas of NOD mice developing diabetes
(Hjelmstrom, P., et al. 2000. 4m .f Path 156:1133-1138).

[0043] 41. CXCRS is most commonly expressed on B
lvmphocytes and CXCL13/CXCRS interactions are critical
for stimuiating germinal center rezctions. Therefore it is not
surprising that previous studies have concentrated on the
role of CXCL13 in autoimmune diseases that are viewed as
primarily autoantibody driven, such as Sjogren’s syndrome.
By contrast, EAE is induced by autoreactive CD4* T-cells.
The inflammatory process in MS is also believed 10 be
driven, lo a great extent, by myelin-reactive T-cells. None-
theless. B celis and autoantibodies can participate in autoim-
mune dentyelination, indicating that CXCL13 can be impor-
tanl in such disorders. First, B cells accumulate in chronic
MS and EAE plaques over time. Furthermore, ninety percent
of patients with MS develop oligoclonal bands in their
cercbrospinal flud, indicative of local antibody production
in the CNS. Analysis of the immunoglobulin repertoire in
spinal fluid and CNS biopsy specimens from MS patients
supgest that antigen-driven 13 cell clonal expansion and
somatic hypermutation occur within the target organ itself.
Such phenomena are reminiscent of CXCL13-dependent
germinal center reactions. Although the requirement for B
cells in EAE varics based on the murine strain and avioan-
tigen nsed for disease induction, autoantibodies against
myelin antigens have been shown to facilitate demyelination
in a wide variety of rodent as well as non-human primate
models. Circle transcripts and AID mRNA are present in
spinal cords of mice with EAE indicated that B cell differ-
entiation occurs within the inflamed CNS (FIG. 11). Col-
lectively, these data indicate that CXCL13 driven collabo-
rations between T and B cells can play an important role in
discases such as FAE and MS.

[0044] 42. In addition to its effects on B cells, CXCL13
can play a role in EAE by modulating, and/or positioning a
subset of CXCRS expressing T-cells in the CNS. The
majorily of naive, OVA-specific CD4* T-cells transiently
upreguiate CXCRS following immunization with antigen in
CFA. CXCRS5 15 detected on a significant percemiage of
CD4* T-cells from myelin pretein immunized donors imme-
diately ex vivo (FIG. 9). CXCRS is also expressed by a
subset of iCOS8*, IL-TR* effector memory cells (T.).
Hence, a primary role of CNS-produced CXCL13 in EAE
can be the recruitment, posttioning, and/or modulation of
recently activated effector T-cells and/or autoaggressive T,
in demyelinating plaques.
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[0045] 43, Herein it is disclosed that: (i) CXCL13. CCL19
and CCL21 are secreted by CD1lc* myeloid cells in EAE
lesions; (i) CXCL13, CCL19 and CCL2! recruit. position.
and/or modulate CXCRS5* and CCR7* leukocytes, respec-
tively, in EAE plaques and help shape the cellular compo-
sition of white matter infiltrates; (iii) downstream effects of
CNS lymphoid chemokines include the initiation of lym-
phoid neogenesis within plaques; (iv) CXCL13 also pro-
moles B cell differentiation within the CNS, (v) CXCL13.
CCL19 and CCL21 ultimately act to exacerbate the intensity
and chronicity of clinical EAE, and, (vi) CXCLI3 promaics
relapses of EAE. The overarching principal is that ectopic
production of lymphoid chemokines (such as CXCL13.
CCL19 and CCL21) in the CNS drives the formation of
organized inflammatory infiltrates characteristic of chronic
BATL and MS lesiens and thereby premotes clinical relapses
and discase progression.

[0046] 44. Lymphoid chemokines, including CCLIS
(ELC). CCL21 (SLC) and CXCLI13 (BLC). arc constitu-
lively expressed in secondary lvmphoid tissues and arc
responsible for the distinctive architecture of those organs
(Ansel, K. M., et al. 2000. Narure 406:309-314, Luther, S.
A et al 2003. J Exp Med. 197:1191-1198). They direct
leukocyte trafficking through the specialized compariments
of LNs and spleen (Moser, B., and Loetscher, P 2001.
Nature Immunology 2:123-128, Cyster, 1. G. 1999, Science
286:2098-2102). CCL1Y and CCL21 aliract CCR7+ naive
and central memory T-cells as well as activated dendritic
cells to T-cell zones, whereas CXCLI13 attracts CXCR3+ B
cells and a subset of T helper cells {termed follicular T helper
cells) to B cell rich areas (Gunn, M. D, et al. 1999. J. Fxp.
Med. 189:451-460, Kim, C. H,, et al. 2001. J Exp Med,
193:1373-138), Forster, R., et al. 1996. Celf 87:1037-1047,
Ansel, K. M., et al. 1999. J Exp Med 190:1123-1134).
Lymphoid chemokines are cetopically expressed in nonlym-
phoid tissues during chronic inflammation. For example,
CXCL13 was detected in gastric mucosal tissue and gasiric
lymphomas in the setting of refractory Helicobacter plori
infection (Mazzucchelli, L., et a. 199%. J Clin. fau
104:R49-54), CCL2] also plays a role in the development of
lymphoid-like structures within the liver in respense 1o
Propionibacterium acnes infection that were critical for
elimination of the bacteria (Yoneyama, H., et al. 2001. J Fxp
Med 193;35-49). Furthermore, transgenic expression of
lymphoid chemokines in the skin or pancreas drives the
development of iymph node-like structures in those iissues
{Luther, S. A, et al. 2000, Jmmunity 12:471-481)

[0047] 45, While lymploid chemokines might be
expressed in non-lymphoid organs as part of an adaptive
response against infection, these factors also have the poten-
tial to support chronic auteimmune inflammation. In fact,
CCL19 and CCL21 are upregulated in the pancreas of NOD
mice with diabetes as well as in cerebrovasculature of mice
with EAE (Hjelmstrom, P, et al. 2000. 4m J Path 156:1133-
1138, Ali, C,, et al. 2002, Euro J Immunol 32:2133-2144,
Columba-Cabezas, S., et al. 2003, Brain Pathology 13:38-
51). On the other hand, CXCL13 1s expressed in the thymus
and kidneys of mice developing experimental lupus nephri-
tis (Jshikawa, S., et al. 2001. J Exp Med 193:1393-1402).
With regard to autoimmuze diseases in humans, CXCLI3
has been detected in salivary glands from patienis with
Sjogren’s syndrome and synovial lissues from patients with
theumatoid arthritis (Shi, K., et al. 2001. J Immmol
166:650-655, Salomonsson, S., et al. 2002. Sean J Inmunol
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55:336-342). CCL19 and CCL21 levels are elevaied in
cerebrospinal fluid from patients with MS, but not from
patients with non-inflammatory neurological conditions
(Pashenkov, M., et al. 2003. J Newroimmunof 135:154-160),
Nevertheless, prior to the present invention, the physiologj-
cal role of endogenous lymphoid chemakines in the patho-
gencsis of these or other autoimmune diseases was not
demonstrated.

[0048] 46, Since CXCLI3 is primarily known as an artrac-
tant for B cells and follicular T helper cells, investigations on
its role in sutointmunity have largely been restricted 1o those
diseases that are strongly associated with autoantibodies,
such as Sjogren’s syndrome and systemic lupus erythema-
tosis (Ishikawa, 8., et al. 2001. J Exp Med 193:1393-1402,
33). EAL. on the other hand, is mediated by myelin-specific
CD4+ Thl cells (Ando, D, G., et al. 1989, Cel! Immunol
124:132-143). Thl cells are also believed to drive the
disease process in MS (Voskuhl, R. R., et al. 1993. dutoim-
munity 15:137-143, Bielckova, B., et al. 2000, Nat Med
6:1167-1175). Nonetheless, several features of these autoim-
mune demyelinating syndromes supgest that CXCL13 could
contribuite to their pathogenesis. First, as mentioned above,
infiltrales in demyelinating plaques have been found to
display features of secondary lymphoid tissues and CXCL13
is akey regulator of lymphoid neogencsis. Hence, transgenic
expression of CXCLI13 under the rat insulin promoter
induces the formation of lymph node-like structures in the
pancreas (Luther, 8. A., et al. 2000. [mmunity 12:471-481).
Pancreatic infiftrates in the transgenic mice are distinguished
by a reticular stromal network, MAACAM-1+ blood vessels
and local induction of CCL21; all of these characierislics
have been observed in EAE andfor M$ lesions (Cross, A. H.,
etal. 1990, Lab Invest 63:162-170, Rawne, C. S., et al. 1980.
Laboratory Investigation 43:150-157, Raine, C. §,, et al.
1984. Laboratory Investigation 51:534-546, Prineas, J. W,
and Wright, R. G. 1978. Laboratory Investigation 38:409-
421. Prineas, J. W. 1979, Seience 203:1123-1125, Kanwar, 1.
R., et al. 2000. J Neuroimnmumnol 103:146-152, Alt, C., et al.
2002. Euro J Imimunol 32:2133-2144, Columbe-Cabezas, S.,
et al. 2003. Brain Pathology 13:38-51). Second, intetactions
hetween T and 13 celis occur within the CNS during autoim-
mune demyelination and have been implicated in MS and
EAL pathogencsis (Baranzini, S. E., et al. 1999. J Immuno!
163:3133-5144, Correale, ., and de los Milagros Bassani
Molinas, M. 2002. J of Neurology 249:375-389, Colombo,
M., et al. 2000. J fmmunol 164:2782-2789, Cross, A. H., et
al. 2001. J Nenroimmuno! 112:1-14, Lyons, 1. A, et al. 1999,
European J Imntunol 29:3432-3439, Gerritse, K., et al, 1994,
J Newroimmuno! 49:153-159, Genain, C. P, et al. 1995.
Journal of Clinical Investigation 96:2966-2974). Such inter-
actions are likely to be facilitated by local CXCL13 pro-
duction. Also, it is disclosed and herein contemplated that
CXCL13 can draw CXCR5+ effector or naive T-cells that
enter the CNS fowards mycloid dendritic cells that, in turn,
can acl as antigen presenting cells. This can result in effictent
reactivation of autoreactive T-cells within the target organ
and/or priming of naive myelin-reactive T-cells and epitope
spreading,

[0049] 47, Thus, disclosed herein are methods of screen-
ing for an agent that inhibits a T-cell mediated inflammatory
respanse in a subject with an inflammatory response corn-
prising administering to the subject the agen! and detecting
the presence of CXCL13 in the subject, wherein a reduction
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in the level of CXCLI3 as compared to a contmi level
indicates an agent that inhibits the inflammatory respanse.

[0050] 48. The disclosed methods comprise methods of
screcning for an agent that inhibits a T-cell mediated inflam-
malory response. Tt is understood and herein contemplated
that “T-cell mediated inflammaiory response” means a Ci)4
T-cell, NK T-cell, ar CD8 Tcell response whose mode of
action is the secretion of inflammatory cytokines. Such
responses cast oceur as the result of any type of immuno-
logical or physiological insult including bul not limited to
inflammatory conditions, viral infections, bacterial infcc-
tions, yeast infections, parasitic infections, and cancers,
T-cell mediated responses can be defected by numerous
parameters including but not limited ELISA, ELISpot, and
Flow cylometry (including, for example, Intracellular stain-
ing or CFSE staining). cytotoxicity assays (such as chro-
mium release or JAM assays), and standard lymphoprolif-
eration assays (ie, involving incorporation of tritiated
thymidine in vitre or BARU in viva).

[0051] 49. For example the disclosed screening methods
can comprise methods of screening for an agent that inhihits
a T-cell mediated inflammatory response. wherein the
inflammatory response comprises a response 1o an inflam-
matory condition. Inflammatory conditions are well known
in the art and can include autoimmune discases. Thus also
disclosed are methods of screening for an agent that inhibits
a T-ecll mediated inflammatory response, wherein the
inflammatory response comprises a response 1o an inflam-
matory condition, whercin the inflammatory condition is
selected from we group consisting of asthma, alopecia
greata, systemic lupus crythematosus (SLE), rhewnatoud
arthritis, reactive arthritis, spondylarthritis, systemic vascu-
litis, insulin dependent diabetes mellitus, multiple sclervsis,
experimenial allergic encephalomyelilis, Sjogren’s svi-
drome, grafi versus host disease, inflammatory bowel dis-
ease including Crohn's disease, ulcerative colitis, ischemia
reperfusion injury, myocardial infarction, Alzheimer’s dis-
ease, transplant rejection (allogeneic and xcnogeneic), ther-
mal trauma, any immune complex-induced inflammation,
glomerulonephritis, myasthenia gravis, cerebral lupus, Guil-
lain-Barre  syndrome, vasculitis, systemic  sclerosis,
anaphlaxis, catheter reactions, atheroma, infertility, thyroidi-
tis, ARDS, post-bypass syndrome, hemodialysis. juvenile
rheumaloid, Beheets syndrome, hemolytic anemia, pemphi-
gus, bullous pemphigoid, stroke, athercsclerosis, selero-
derma, psoriasis, sarcoidosis, ransverse myelitis. acutc dis-
seminated encephalomyelitis, post-infectious
encephalomyelitis, subacute sclerosing panencephalitis, and
chronic inflammatory demyelinating polyradiculopathy. In
one embodiment, the inflammatory condition is multiple
sclerosis. Each and anv of these inflammatory conditions
may also be excluded. Thus, for example, in certain embuodi-
ments, the inflammatory condition is not asthma, not ST E,
not rheumatoid arthritis, not myasthenia gravis. not diabetes
(e.g., not insulin dependen diabetes meliitus). ar not trans-
plant rejection.

[0052] 50. Also disclosed are methods of screening for an
agent that inhibits & T-cell mediated inflammatory response,
wherein the inflammatory response compriscs a response to
a viral antigen. Viral antigens are well known in the art. [t
is understood that some of the pathogenic ¢ffects of a viral
infection are not actually caused by the infecting virus, but
by the immune response to the virus. For example, Lym-
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phoeytic Cheriomeningitis virus (LCMYV) will only induce
pathogenic effects in hosts with functions T-cel] responses.
A host depleted of T-cells will show no ill effects of an
LCMV infection. However, an immunologically intact host
will potentially suffer sever meningitis due 1o the cytolytic
action and cytokine secretion of T-cells. Additionally, some
viruses have been implicated in the pathogenesis of inflam-
matory conditions such as multiple sclerosis. For example,
Human Herpes virus-6 (HHV-6), measles, and Epstein Barr
virus (EBV) have been implicated in MS pathogenesis, Thus
specifically disclosed are methods of screening for an agent
that inhibits a T-cell mediated inflammatory response,
wherein the inflammatory response comprises a respanse to
HHV-6. Similarly, also disclosed are methods of screening
for an agent that inhibits a T-cell mediated inflammatory
response. wherein the inflammatory response comprises a
response to EBV or measles. Other inflammatory conditions
are also associated with viruses. For example HTLV-] is
associated with a myelopathy that presents similarly to MS.

[0053] 51.Therefore also disclosed are methods of screen-
ing for an agent that inhibits a T-cell mediated inflammatory
response. wherein the inflammatory response comprises a
response ¢ a viral antigen, and wherein the virat antigen is
selected from the group consisting of Herpes Simplex virus-
1, Herpes Simplex virus-2, Varicella-Zoster virus, Epstein-
Barr virus, Cytomegalovirus, Human Herpes virus-6, Vari-
ola virus. Vesicular stomatitis virus, Hepatitis A virus,
Hepatitis B virus, Hepatitis C virus, Hepatitis D virus,
Hepatitis E virus, Rhinovirus, Coronavirus, Influcnza virus
A, Influenza virus B, Measles virus, Palyomavins, Human
Papillomavirus, Respiratory syncytial vires, Adenovirus,
Coxsackie virus, Dengue virus, Mumps virus, Poliovirus,
Rabies virus. Rous sarcoma virus, Reovimus, Yellow fever
virns. Ebola virus, Marburg virus, Lassa fever virus, Eastern
Equine Encephalitis virus, Japanese Encephalitis virus, St.
Louis Encephalitis virus, Murray Valley fever virus, West
Nile virus, Rift Valley fover virus, Rotavirus A, Rotavims B,
Rotavirus C, Sindbis virus, Sinnan Immunodeficiency virus,
Human T-cell Leukemia virus type-1, Hantavirus, Rubella
virus, Simian immunodeficiency virus, Human immunode-
ficiency virus type-1, and Human Immunodeficiency virus
type-2. Fach and any of these viral antigens may also be
excluded.

[0054] 52 Also disclosed are methods of screening for an
agent that inhibits a T-cell mediated inflammatory response,
wherein the inflammatory response comprises a response to
@ bacterial antigen. For example, the bacterium Chlamydia
pueemonia has been implicaied in the pathogenesis of
multiple sclerosis. Thus specifically disclosed are metheds
of screening {or an agemt that inhibits a T-cell mediated
inflammatery respanse, wherein the inflammatory response
comprises a response to Chlamydia pneumonia. Addition-
ally, Nueroborrelisis (Lyme's disease of the central nervous
system) can resemble MS. Thus specifically disclosed are
methods of screening for an agent that inhibits a T-cell
mediated inflammatory response, wherein the inflammatory
response comprises a respanse to Borrelia burgdorferi (the
bacterium that causes Lyme’s disease).

[0055] 53, Therefore also disclosed are methods of screen-
ing for an agent that inhibits a T-cell mediated inflammatory
response, wherein the inflammatory response comprises a
response to a bacterial antigen, and wherein the bacterial
antigen is selected from the group consisting of M. fuber-
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culosis, M. bovis, M. bovis strain BCG, BCG substrains, M.
avium, M. intracellulare, M. africanum, M. kansasii, M,
marimen, M. wlcerans, M. avium snbspecies paratubercu-
losis, Nocardia asteroides, other Nocardia specics,
Legionella pneumophila, other Legionella species. Samio-
nella niphi, other Salmonella species, Shigella species. Yers-
inia pestis, Borrelia burgdorferi, Pastewrella haemolvtica,
Pasteurella muitocida, other Pasteurella species, Actinoba-
cillus pleuropneumoniae, Listeria monocytogenes, Listeria
ivanovii, Brucella abortus, other Brucefla species, Cowdria
ruminantium, Chlamydia preumoniae, Chlamydia tra-
chomatis, Chlamydia psittaci, Chlamvdia preumonia, Cox-
iella burnetti, other Rickettsial species, Ehrlichia species,
Staphviococcus aureus, Staphylococcus epidermidis. Strep-
tococcus  pyogenes, Streptococcus agalactiae, Bacillus
anthracis, Escherichia coli, Vibrio cholerae, Campylobacter
species, Neiserria meningitidis, Neiserria gonorrhea,
Pseudomonas aeruginosa, other Psendomonas specics,
Haemophilus influenzae, Haemophilus ducreyi, other Hemo-
philus species, Closiridium tetani, other Clostridium spe-
cics, Yersinia enterolitica, and other Yersinia species, Each
and any of these bacterial antigens may also be excluded.

[0056] 54. Cancer, and in pariicular cancer antigens, are
known 1o induce an inflammatory response in a subject.
Thus also disclosed are methods of screening for an agent
that inhibits a T-cell mediated inflammatory response,
wherein the inflammatory response compriscs a response 1o
a cancer antigen. Cancer antigens are well known in the arl
and therefore, specifically disclosed are methods, wherein
the antigen is related to a cancer selected from the group
consisting of lymphomas (Hodgkins and non-Hodgkins), B
cell lymphoma, T-cell lymphoma, myeloid leukemia, leu-
kemias, mycosis fungoides, carcinomas, carcinomas of solid
tissues, squamous cell carcinomas, adenocarcinomas, sarco-
mas, gliomas, blastomas, neuroblastomas, plasmacylomas.
histiocytomas, melanomas, adenomas, hyvpoxic tumours,
myclomas, AIDS-related lymphomas or sarcomas. meta-
static cancers, bladder cancer, brain cancer. nervous system
cancer, squamous cell carcinoma of head and neck, neuro-
blastoma/glioblastoma, ovarian cancer, skin cancer, liver
cancer, mclanoma, squamous cell carcinomas of the mouth.
throat, larynx, and g, colon cancer, ccrvical cancer.
cervical carcinoma, breast cancer, cpithelial cancer, renal
cancer, genitourinary cancer, pulmonary cancer, esophageal
carcinoma, head and peck carcinoma, hematopoieiic can-
cers, lesticular cancer. colorectal cancers, prostatic cancer,
or pancreatic cancer. Each and any of these cancer antigens
may alse be excluded. In addition, eack and any inflamma-
tory condition arising from cancer (i.e., matignancy) may be
excluded.

[0057] 55. 1t is understood that the disclosed screening
methods can be used in experimental seltings. Such setiings
can require the induction of the T-cell mediaied inflamma-
tory response in order for an agent to have inflammation
available for inhibition. It is understood that the necessity of
inducing the inflammatory response is known to those of
skill in the art. That is, those of skill in the art will recognize
if the inflammatory response being inhibited needs to he
induced and how the induction can occur. Thus, specifically
conterplaled are methods of screening for an ageat (hat
inhibits a T-cell mediated inflammatory response in a sub-
Ject, comprising the steps of a) administering the ages 10 the
subject, b) inducing the inflammatory response in the sub-
jeet, and ¢) detecling CXCL13 in the subject, wherein a
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reduction in the Jevel of CXCL13 in the subject as compared
to a control level indicates an agent that inhibits an inflam-
matory response. Optionallly step (a) can precede, follow, or
occur simultaneously with step (b),

[6058] 56, Many diflerent inducers arc known in the art
and onc of skill in the art will understand the appropriate
inducer 1o use for the inflammatory response being studied.
1t is understood that the inflammatory response can be
induced by a peptide, polypeptide, or protein, For example,
the inducer can be a myelin protein such as myelin basic
protein. It the EAE model of MS the inflammatory condi-
tion can be induced by proteolipid protein (PLP), myelin
oligodendrocyte protein (MOG), myelin basic protein
(MBP) or an antigenic fragment thereof (c.g., PLP, 45, 55 and
PLP 39,151 MBP 4, .y 0r MOGj;5.55).

[0059] 57. The disclosed methods can also be performed
using other molecules 1o assess inhibition. For example,
CXCRS3, the hgand for CXCL13 may be used to detect
inhibition. Thus also disclosed are methods of sereening for
an agent thal inhibits a T-cell mediated inflammatory
response in a subject, comprising the steps of a) adminis-
tering the agent to the subject, b) inducing the inflammatory
response in the subject, and ¢) detecting CXCRS in a sample
from he subject, a reduction in the level of CXCR3 in the
subject as compared to a contro} level indicating an agent
that inhibits an inflamumatory response.

[0060] 58. The disclosed screening methods can use tissue
samples from a subject to detect the presence of CXCL13 or
CXCRS5. Thus also contemplated are methods of screening
for an agent thal inhibits T-cell mediated inflammatory
responses in a subject with an inflammatory response com-
prising administering to the subject the agent and detecting
the presence of CXCL13 or CXCRS, wherein the CXCL13
or CXCRS5 is detected in a tissue sample from the subject.

[0061] 59. The tissue samples can be solid tissue or organs
as well as [luid tissue. Thus disclosed are screening methods
wherein the tissuc sample comprises a blood, lymphoid
tissue samples (e.g., lymph node, splenic tissue, bone mar-
row), cerebrospinal flutd, synovial fluid. Tissue samples may
be taken from the site of inflammation or at other sites. 1t is
understood that the tissue sample can comprise lymphoid
tissue, but can also comprise non-lymphoid tissue.

[0062] 60. The disclosed screening methods use CXCLL13
or CXCRS as markers to assess inhibition. The art is replete
with examples of methods of detecting cellular markers. For
example surface markers and their ligands can be detected
using antibodies specific 10 the marker of interest. Therefore
specifically disclosed methods of screcning for an agent that
inhibits a T-cell mediated inftammatory response in a subject
with an inflammatory response comprising administering to
the subject the agent, inducing the inflammatory response
when nceessary, and delecting the presence of CXCLI3 ar
CXCRS3 in the subject. wherein CXCLI3 or CXCRS is
detected by staining the tissue sample with CXCLI3 or
CXCR3 antibodies respectively, wherein the antibodies are
linked 10 a deteclable moiety. Assays used to detect anti-
bodies are well-known in the ar and include but are not
limited to flow cytometry, immunohistochemistry, ELISA,
and EL1Spot.

[0063] G1.n some instances it can be necessary 10 deter-
mine the specificity and activation state of infiltrating T-cells
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that are detected due 10 the presence of CXCRS on their
surface. The advantage of knowing the T-cell specificity and
activation slate is the ability to determine if the CXCR5+
T-cells are specific to the inflammation being inhibited or
directed to narelated antigens. Thus, only the targeted T-cells
are evaluated to assess inhibition. Therefore, specifically
disclosed are screening methods further comprising deter-
mining the antigen specificity of CXCRS positive T-cells in
the sample. Also disclosed arc screening methods further
comprising determining the activation state of any CXCRS
positive T-cells in the sample. Many markers for assessing
the activation statc are known in the art. Such markers can
include but are not limited to ICOS, CD1la, CDM35R0O,
CD435RA, CD44, CD621., CD27, and CD43).

Methods of Treatment

[0064]) 62. Agents, including but not limited 10, 1hose
identified via the screening methods disclosed herein can he
used for the treatment of T-cell mediaied inflanunation
specifically providing a treatment for inflammatory condi-
tions, including but not limited to inflammatory conditions
such as multiple sclerosis (M%). Thus. one embodiment of
the disclosed invention is a method o treating a subject with
multiple sclerosis, comprising administering to the subject a
therapentic amount of an agent, €.g., an agent identificd by
the disclosed screening methods. For example, disclosed are
methods of treating a subject with MS, comprising admin-
istering to the subject a therapeutic amount of the agen:
identified by the disclosed screening methods.

[0065] 63. The disclosed compositions can be used 1o treal
a subject marked by any disease with uncontolled T-cell
mediated inflammation. For example, specifically disclosed
are methods of freating a subject with ar inflammatory
condition comprising administering to the subject an effec-
tive amount of an agent that inhibits the interaction of
CXCLI13 and a receptor that specifically binds CXCLI3
(e.g.. CXCRS), wherein the inhibition of interaction of
CXCL13 with a receoplor (c.g, CXCR3) reduces lhe
inflammatory condition.

{0066] 64. Reduction in the inflammatery condition is
determined by assessing a variety of clinical and labaratory
parameters, Such parameters include the frequency andfor
size of gadolinium-enhancing lesions detecied by brain or
spinal cord MR] scans, white matter lesion burden deter-
mined by MRI scanning, cerebrospinal fAuid pleccyiosis,
cercbrospinal fluid 1gG synthesis rate andfor IgG index,
cerebrospinal fluid oligoclonal banding, serum anti-myelin
antibody titers, serum autoreactive antibody titers, the fre-
quency of autoreactive T-cells among peripheral mono-
nuclear cells (including myelin-specific T-cells), C-reactive
protein, erythrocyte sedimentation rate and serum biomar-
kers or surrogate markers that have yet o be defined,

[0067] 65. The disclosed treatment methods employ
agents to inhibit inflammation, prevent inflammation {i.c..
prophylactically), or reduce ongoing inflammation. The
agents can include, but are not limited to antibodies that bind
CXCLI3. These antibodics include newiralizing antibodies
that can prevent CXCL13 from binding to its receplor(s).
¢.g., CXCRS and/or CXCR3 (i.e., a blocking antibody), or
otherwise nterfere with its biological activity. It is under-
stood that the antibody can be a polyclonal or manoclonal
antibody or antigenic fragments thereof. The antibody can
be a naturally-occwrring antibody. The antibody can also be
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an engineered form of antibody, incleding but not limited to,
a single chain antibody, a Fab fragment, a Fab' fragment, a
F{ab'), fragment, a scFv fragment (i.e., single chain variable
region). a minibody, a dimeric aniibody (diabody), 4 trimeric
antibody (trizbody}, or a tetrameric antibody {ietrabody).
The antibody or antibedy fragment can be used as a fusion
protein. In one embodiment, the agent is a human mono-
clonal antibody or fragment thereof that specifically binds
CXCL13 and has newtralizing activity as determined by any
suitable assay disclosed herein or known in the ant. The
agenl cun also comprise a soluble form of CXCRS to
compete with the membrane bound ligand and limit the
signaling ability of the chemokine CXCL13. Likewise, the
agent can comprise a soluble form of any other receptar
(e.g.. CXCR3) to which CXCE13 binds and through which
CXCLI13 exents biological activity as determined by an
suitable assay disclosed herein or known in the art, wherein
the soluble receptor form competes with membrane bound
ligand and Timits the signalling ability of CXCL13.

[0068) &6. Thus, specifically disclosed are methods of
reducing the exacerbation of an inflammatory condition in a
subject comprising administering to the subject an effective
amount of an agent that inhibits the interaction of CXCL13
and CXCRS, the inhibilion of CXCLI13 interaction with
CXCRS reducing the exacerbation. The interaction between
CXC1.13 and CXCRS provides the signaling through which
T-cells are drawn to an area of inflammation and stimulated
to produce inflammatory cytokines. Thus any agent that
blocks this interaction can be used in the present methods.
For example, specifically disclosed and herein contemplate
are methods of treating a subject with an inflammatory
coadition comprising administering to the subject an effec-
tive amount of an agent that inhibits the interaction of
CXCl.13 and CXCRS, wherein the agent is an antibody to
CXCR5 and whercin the antibody blocks CXCL13 binding
without causing signaling through CXCRS. The agent can
also comprise a small organic maolecule or a macromalecule
that binds to either CXCL13 or CXCRS so as to inhibit
mnteractions therebetween. The agent can also comprisc an
antibody, small organic molecule, or macromalecule that
interferes with the interaction of CXCL13 and any other
receptor (¢.g., CXCR3) or ligand 1o which CXCL13 biads,
and which inhibits and inflammatory response.

[0069] 67. Therefore an embodiment of the present inven.
tion is a methed of inhibiting an inflammatary response in a
subject comprising administering to the subject an cffective
amount of an agent that inhibits the interaction of CXCL13
and CXCR3, the inhibition of CXCL13 interaction with
CXCRS inhibiting the inflammatory response.

[0070] 68. Also disclosed are methods of reducing a
T-cell-mediated inflammatory response or condition e.g., an
awtoimmune condition, in a subject, comprising administer-
ing 1o the subject in nced thereof an cffective amount of an
agent that inhibits CXCIL13 activity, the inhibition of
CXCLL135 reducing the inflammatory response or condition.

[0071] 69. The disclosed treatment methods can be used to
treat inflamimatory conditions. Inflammatory conditions can
melude bt are not fimited to autoimmune conditions and
generalized condilions marked by systemic or localized
inflammation. Thus it is understood that disclosed are meth.
ods of treating an inflammatory response or condition,
wherein the inflammatory response or condition is selected
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{rom the group consisting of asthma, alopecia greata, sys-
temic lupus crythematosus, rheumatoid arthritis, reactive
arthritis, spondylarthritis, systemic vasculilis, insutin depen-
dent diabetes mellitus, multiple sclerosis, experimental aller-
gic encephalomyclitis, Sjogren’s syndrome, grafi versus
host disease, inflammatory bowe! disease including Crohn's
disease, ulcerative colitis, ischemia reperfusion injury, myo-
cardial infarction, Alzheimer’s disease, transplant rejection
(allogeneic and xenogeneic), thermal trauma, any immunc
complex-induced inflammation, glomerulonephritis. myas-
thenia gravis, cerebral lupus, Guillain-Barre syndrome, vas-
culitis, systemic sclerosis, anaphlaxis, catheter reactiosns.
atheroma, infertility, thyroiditis, ARDS, post-bypass syn-
drome, hemodialysis, juvenile rheumatoid, Behcets syn-
drome, hemolytic anemia, pemphigus, bullous pemphigoid.
stroke, atherosclerosis, scleroderma, psoriasis, sarcoidosis,
transverse myelitis, acute disseminated encephalomyelitis,
post-infectious  cncephalomyelitis, subacute sclerosing
panencephalitis, polvmyvositis, dermatomyositis, incusion
body myopathy, and chronic inflammatory demyelinating
polyradiculopathy. Each and any of these inflammatory
responses or conditions may also be excluded. Thus, for
example, in certain embodiments, the inflammatory condi-
tion is not asthma, not SLE, not rheumartoid arthritis, aol
myasihenia gravis, not diabetes (e.g., not insulin dependent
diabetes mellitus), or not transplant rejection. Each and any
inflammatory condition associated with cancer {i.c., malig-
nancy) may be excluded, as well.

[0072] 70. It is understood that inflammatory conditions
can also include nevroinflammatory responses or candilions
including but not limited 1o chronic newroinflammatory
conditions, relapsing and remitting conditions. and chronic
demyelinating conditions. For example, the disclosed meth-
ods of treament can be used to treat 2 newroinflammatory
condition, wherein the peurcinflammatory coudition is
selected from the group consisting of mulliple sclerosis
(MS). experimental allergic encephalomyelitis (EAE). Guil-
lain-Barre syndrome, Alzheimer's disease, transverse myeli-
tis, acute disseminated encephalomyelitis, post-infectious
encephalomyelitis, subacute sclerosing panencephalitis, and
chronic inflammatory demyelinating polyradiculopathy.
Thus, for example, disclosed herein are methods of treating
a neuroinflammalory condition wherein the neurcinfanima-
tory condition is multiple sclerosis. Each and any of these
neuroinflammatory conditions may also be exciuded.

[0073] 71. The inflammatory conditions of the invention
involve the inflammatory response of feukocytes. 1t is under-
stocd that CXCRS+ B cells, T-cells, and NK T-cells can he
invelved in generating the inflammatory response and are
recruited 10 the site of inflammation. Thus it is understood
and disclosed herein that the recruited leukocytes can he B
cells (including but not limited to memory B cells), T-cells
(e.g.. CD4 and CDB T-cells) and NK T-ells. Lymphoid
inducer cells, a unique subpopulation of hematopoetic cells.
also express CXCR3S and can be involved in the initiation or
perpetuation of an inflammatory condition. The inflamma-
tory conditions treated by the disclosed methods can be
T-cell mediated. In particular, the T-cell mediated condition
or response can be medialed by antigen-specific pathogenic
CD4+ T-cells. More specifically, the disclosed T-cells can be
myelin reactive T-cells.
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(0074] 72 As used herein, the inflammatory response or
condition can be induced by autoantibodies. Autoimmune
diseases, for cxample, are characterized by such autoanti-
bodies.

[0075] 73. The CXCLI13 affected by the meshods of the
invention are produced by CD11c+ myeloid dendritic cells,
e.g., in lesions of the central nervous system of the subject.

[0076] 74. The agent optionally inhibits the action of
CXCLI3 in recruiting, positioning, andfor modulating
CXCR3-expressing peripheral lenkocytes or lymphoid tis-
sue inducer cells in lesions, Furthermore, the agent option-
ally inhibits the action of CXCL13 in recruiting, positioning,
and/or modulating CXCR3-expressing B and/or T-cells in
lesiens. Thus the agent plays a significant role in interrupting
the pathways involved in the underlying inflammatory con-
dition.

[0077] 75. The leukocytes recruited, spatially positioned
(with respect to other cell types), and/or modulated by the
CXCLI13 are effector/memory T (T, lymphocytes. The
fymphocytes optionally have been activated by antigen and
express iCOS, IL-7 receptor (IL-7R) and CD40 ligand
(CD40L). Optionally, the recruited leukocytes are non polar-
ized memory T-cells, mycloid cells, or CD4+ CD3-lymphoid
lissue inducer cells.

[0078] 76. The agent can inhibit the action of CXCL13 in
facititating interactions between CXCR 3+ leukocytes within
tissue infiftrates or can inhibit the action of CXCEI13 in
triggering lymphoid neogenesis. As used herein, “lymphoid
ncopenesis” refers 1o development of orpanized lymphoid
structures within a target organ.

[0079] 77. The agent can be an antisense oligonucleotide
or an siRNA molecule that inhibits expression of CXCL13.
Such an antisense oligonucleotide or siRNA should be
sufficiently complementary to the sequence of DNA or
mRNA encuding CXCLI13 so as to have the proper anti-
senseor interfering property. The term “siRNA™ as uscd
herein refers to any nucleic acid molecule capable of medi-
ating RNA interference (“RNAI") or gene silencing; see for
cxample, Kreutzer et al., International PCT Publication No.
WO 00/44895; Zemicka-Goetz ef al,, International PCT
Publication No. WO 01/36646; Fire, International PCT
Publication No. WO 99/32619; Plactinck et al., International
PCT Publication No. WO 00/01846; Melle and Fire, Inter-
national PCT Publication No. WQ 01/29058; Deschamps-
Depaillette, International PCT Publication No. WO
99/07409; and Li et al., International PCT Publication No.
WO 00/44914. For example, the siRNA can be 2 double-
stranded polymucleotide molecule comprising self-comple-
meniary sensc and antisense regions, wherein the antisense
region comprises complementarity 10 a target nucleic acid
molecule. The siRNA can be a single-stranded hairpin
palymuclectide having self-complementary sense and anti-
sense regions, whercin the antisense region comprises
complementarity (v a target nucleic acid molecute. The
siRNA can be a circular single-stranded pelynucleotide
having two or more loop structures and a stem comprising
self-complementary sense and antisense regions, wherein
the antisense region comprises complementarity to a target
nucleic acid molecule, and wherein the circular polynucle-
otide can he processed either in vivo or in vitro to generate
an active siRNA capable of mediating RNAi. As used
herein, siRNA molecules need nol be limiled to thase
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molecules containing only RNA, but further encompasses
chemically-modified nucleotides and non-nucleotides. 1n
cerlain embodiments, the short interfering nucleic acid nwl-
ecules of the invention lack 2'-hydroxy (2'-OH) containing
nucleotides. Applicant describes in certain embodiments
short interfering rucleic acids that do not require the pres-
ence of nucleotides having a 2'-hydroxy sroup for mediating
RNAI and as such, short interfering nucleic acid molecules
of the invention optionally do not contain anv ribonucle-
otides {e.g., nucleotides having a 2-GH group). The modi-
fied short interfering nucleic acid molecules af the invention
can also be referred fo as short interfering modified aligo-
nucleotides “siMON.” As used hercin, the term siRNA is
meant to be equivalent to other terms used to describe
nucleic acid molecules that are capable of mediating
sequence specific RNAI, for example short interfering RNA
(siRNA), double-stranded RNA (dsRNA), micra-RNA,
short haimpin RNA (shRNA), short interfering cligonucle-
otide, short inferfering nucleic acid, short interfering madi-
fied oligonucleotide, chemically-modified siRNA, post-tran-
scriptional gene silencing RNA (ptgsRNA), and others. In
addition, as used herein, the term RNAj is meant to be
equivalent o other terms used to describe sequence specific
RNA interference, such as post transcriptional gene silenc-

ing,

[0080] 78. In one embodiment of the present invention,
each sequence of an siRNA molecule of the invention is
independently 18 to 24 nucleotides in length, in specific
embodiments about 18, 19, 20, 21, 22, 23, or 24 mucleotides
in length. In another embodiment, the siNA duplexes of the
invention independently comprise between about 17 and
about 23 base pairs. In yel another embodiment, siRNA
molecules of the invention comprising hairpin or circular
structures are about 35 to about 55 nucleotides in length, or
about 38 1o about 44 nucleotides in length and compnsing
16-22 base pairs.

[0081] 79, This invention provides a method of inhibiting
extralymphatic lymphoid neogenesis in a subject comprising
administering to the subject an cffective amount of an agent
that inhibits CXCL13, the inkibition of CXC1.13 inhibiting
lymphoid neogencsis.

[0082] 80. Further provided are methods of inhibiting
accumulation and/or stimulation of T, cells or activated B
cells in a CNS inflammatory sile in a subject, comprising
administering to the subject an effective amount of an agent
that inhibits CXCL13, CXCL13 inhibition thereby inhibits
accumulation andfor stimulation through the CXCRS recep-
tor. Also disclosed are methods of inhibiting B cell activa-
tion or differentiation in a CNS inflamumatory site in a
subject, comprising administering to the subject an agent
that inhibits CXCL13, inhibition of CXCL13 inhibiting B
cell activation or differentiation. Also disclosed are methods
of inhibiting the migration of CD4+CXCRS5+ T, cells or
CXCR3+ B cells from the periphery into the CNS in
subject, comprising administering to the subject an effective
amount an ageal that inhibits the action of CXCLI3 on said
T or B celis, inhibition of CXCL13 inhibiting said migration.

[0083] 81. Inflammatian can oecur anywhere in a subject.
Therefore it 1s necessary for the agenis to be adminisiered
systemically in the event of systemic inflammatory condi-
tions or administered locally or regionally, in the event of
local or regional inflammatory conditions. It s undersinod
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that one of skill in the art will be able to determine if the
inflammation s systemic or local and can administer the
agent accordingly.

[0084] 82. Tt is well known in the art that some inflam-
malary canditions are chronic in nature. Morcover, it is
undersicod that some chronic inflammatory conditions can
appear to be under control, but re-emerge or relapse. Thus
specifically contemplated are methods of treating a T-cell
mediated inflammatory response or condition in a subject,
comprising administering to the subject in need thereof an
effective amount of an agent that inhibits CXCL13, wherein
the agent is admigistered after the inflammatory response or
condition has been initially induced but before a first relapse.
Also disclosed are methods of treatment of a T-cell mediated
inflammaiory response or condition, wherein the agen! is
administered at the time of a first relapse. Also disclosed are
methods of treatment of a T-cell mediated infammatory
response ar condition, wherein the agent is administered at
the time of, or following, the initial clinical exacerbation (ie,
the presenting episode) but prior to a first clinical relapse.
Also disclosed are methods of trcatment of a T-cell mediated
inflammatory response or condition, wherein (he agent is
administered when subclinical inflammatory activity has
heen detected (ex. by MRI scans or blood tests) that is likely
to evolve mto a clinical syndrome in the future. Also
disclosed are methods of weatment of a T-cell mediated
inflammatory response or condition, wherein the apent s
administered after a first relapse. For example, specifically
contemplated are methods of treatment of the invention,
wherein said administration is performed at the time of
relapse of a chronic neuroinflammatory condition. Also
disclosed are method of ishibiting the binding or other
interactions between CXCLI3 and a CXCRS5-expressing
cell {or a cell expressing any other receptor that interacts
with CXCL13, eg, CXCR3) that can participate in the
induction, progression or expression of a T-cell-mediated
nevroinflammatory response, comprising providing to said
cell an amount of an agent effective in inhibiting CXCL13
binding to said cell. In one embodiment, the neuroinflam-
matory response is muliple sclerosis.

[0085] 83. It is disclosed and hercin contemplated that
admrinistration of an agent to treat an inflammatory condition
may 1ot be curative, but may reduce the inflammation. Such
an agent would then be needed for the hife of the subject or
until the inflammalory condition is eliminated. Thus also
disclosed are methods of the invention, wherein the agent is
administered chronically. Also disclosed are methods of the
invention, where the administration of said agent aborts the
relapse, or results in more complete and or more rapid
recovery from a first or subsequent relapse. It is also
understood and herein contemplated that administration of
the disclosed agents can halt the progression of a chronic
inflammatory condition. It is also understood that such
treatment can prevent further episodes of an inflammatory
candition. Thus also disclosed are method of (he invention,
wherein the administration of said agent stabilizes the clini-
cal status of a patient with a chronic inflammatory condition.
{prevents or reduces future accumulation of deficits). Such
long term administrations are well-known in the art and can
involve daily, weekly, or monthly adminstrations of the
agent or alternatively the agent can be administered in a
controlled-release or depot formulation,

Dec. 21, 2006

[0086] 84, It is understood that inflammatory conditions
can have multiple cflects on a subject which result in
undersireable symptoms. 1t is also understood that 1here arc
circumstances in which multiple agents will be preferred 1o
single agent administration for the control of inflammatory
conditions. Thus specifically disclosed are methods of treat-
ing an inflammatory condition wherein the agems of the
treatment methods disclosed herein may be administered in
combination with one or more additional drmgs that are
useful for (a) inhibiting the inflammaiory response or con-
dition, and/or (b) treating any other undesired associated
symptom. It is recognized that one of skill in the art will be
able to determine if combination therapy is preferred over
single agent vse.

Antibodies
Antibodies Generally

[0087] 85. The terms “antibody,™ antibodies, ™ immuno-
globulins,” or “immunoglobulins” refer 1o antibedics cam-
prised of two immunoglobulin heavy chains and two immu-
noglobulin light chains as well as a variety of forms besides
antibodies; including, for example, Fv, Fab, and F{ab"2 as
wel] as bifunctional hybrid antibodies (e.g.. Lanzavecchia et
al,, Eur J. Immunod. 17,105 {1987)) and single chains {c.g.,
Husten et al., Proc. Natl. Acad, Sei. U.S.A.. 85, 5879-5883
{1988) and Bird et al., Science 242, 423-426 (1988), which
are incorporated herein by reference). (See, generally, Hood
et al., Jmmurology, Benjamin, N.Y., 2ND ed. {1984), Har-
low and Lane, ANTIBODIES. A LABORATORY
MANUAL, Cold Spring Harbor Laboratory (1988) and
Hunkapiller and Hood, Nature, 323, 15-16 (1986), which are
entirely incorporaied herein by refercnce).

(0088} 86. The antibedies for use in the present invention
include, but are not limited to, polycloral, monoclonal,
multispecific, human, humanized or chimeric antibodics,
single chain antibodies, scFv fragmenis, Fab fragments.
F(ab"2 fragments, fragments produced by a Fab expression
library, domain-delcied antibodies (inchuding, e.g., CH2
domain-deleted antibodies), anti-idiotypic {anti-td) antibod-
ies (including, e.g., anti-Jd antibodies to antibodivs of the
invention), and epitope-binding fragments of any of the
above. The term “antibody,” as used hercin. refers 10 immu-
neglobulin molecules and immunelogically active portions
of immunoglobulie molecules, i.e., molecules that contain
an antigen binding site that immunospecifically binds an
aatigen. The immunoglobulin molecules of the invention
can be of any type (e.g.. 1gG, IgE, IgM, IgDy, TgA and IgY).
class {eg., 1gGl, IgG2, 1gG3, 1gG4, IgAl and 1gA2) or
subelass of immunoglobulin moleculz,

[6089] 87. The antibodies for use in the present invention
also include, but are net limited to, engineered forms of
antibodies and antibody fragments such as diabodies, tria-
bodies, tetrabadies, and higher multimers of scFvs. as well
as minibodies, such as two scFv fragments joined by two
constant (C) domains. See. e.z., Hudson, P. I. and Couriau,
C., Nature Med. % 129-134 (2003); U.S. Publication No.
20030148409; U.S. Pat. No. 5,837,242 (all of which arc
entirely incorporated by reference herein).

[0090] 88. The antibodies for use in the present jnvention
may be from any animal origin including birds and mam-
mals. Preferably, the antibodies are human. murine (e.o..
mousc andfor rat), donkev, ship rabbit, goat, guinea pig.
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camel, horse, or chicken, As used herein, “human™ antibod-
ies include antibodies having the aminoe acid sequence of a
human immunoglobulin and include antibodics isolated
from human immunogiobulin libraries or from animals
transgenic for one or more human immunoglobulin and that
do nol express endogenous immunoglobulins, as described,
for example in, U.S. Pat. No. 5,939,598 by Kucherlapati et
al. The antihodies are tested for their desired activity using
the in vitro assays described herein, or by analogous meth-
ods, afier which their in vivo therapeutic and/or prophylactic
activities are 1ested according to known clinical testing
methods.

[0091] 89. The term “monoclonal antibody" as used herein
refers (o an antibedy oblained from a subsiantially homo-
geneous population of anttbodies, i.e., the individual anti-
bodies within the population are identical except for possible
naturally occurring mutations that may be present in a smal]
subset of the antibody molecutes. The monoclonal antibod-
ies herein specifically include “chimeric” antibodies in
which a portion of the heavy and/or light chain is identical
with or homologous to corresponding sequences in antibod-
ies derived from a particular species or belonging o a
particular antibody class or subclass, while the remainder of
the chain(s) is identical with or homologous to correspond-
ing sequences in antibodies derived from another species or
helorging to another antibody class ar subclass, as well as
fragments of such antibodies, as long as they exhibit the
desired antagonistic activity (See, U.S. Pat. No. 4,816,567
and Morrison et al., Proc. Natl. Acad. Sci. USA, 81:68%51-
6R55, 1984, all of which are herein incorporated by refer-
ence In their entireties).

[0092] 90. Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phape display technologies,
or a combination thereof. For example, monoclonal anti-
bodies of the invention can be prepared using hybridoma
methads, including those known in the art such as those
descrbed by Kohler and Milstein, Nature, 256:495, 1975;
Hartow et al, ANTIBODIES: A LABORATORY
MANUAL, (Cold Spring Harbor Lakoratory Press, 2nd ed.
1988). Hammerling, et al, in: MONOCLONAIL ANTI-
BODIES AND T-CELL HYBRIDOMAS 563-681 (Elsevier,
N.Y.. 1981) (said references incorporated by reference in
their cntireties). In a hybridoma method, a mouse or other
appropriate host animal is fypically immunized with an
immunizing agent to licit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to
the immunizing agent. Alternatively, the lymphocytes may
be immunized in vitro.

[0093] 91. The term “monoclonal antibody™ as used herein
is not limited to antibodies produced through hybridoma
technology. The term “monoclonal antibody™ refers to an
antibmly that is derived from a single clone, including any
eukaryolic, prokaryotic, or phage clone, and not the method
by which it is produced. For cxample, the monoclonal
aniibodies may also be made by recombinant DNA methods,
such as those described in U.S. Pat. No. 4,816,567 (Cabilly
et al.) (herein incorporated by reference in its enlirety). DNA
encoding the monoclonal antibodies of the invention can be
readily isolated and sequenced using conventional proce-
dures (e.g.. by using oligonucleotide probes that are capable
of binding specifically to genes encoding the heavy and light
chains of murine antibodies). Libranies of antibodies or
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active antibody fragments can also be generated and
screened using phage display techniques. ¢.g.. as deseribed
in 1.8, Pat. No. 5,804,440 to Burton c1 al. and U.S. Pat. No.
6,096,441 1o Barbas et al. (herein incorporated by reference
in their entireties).

[0094] 92.In vitro methods are also suitable for preparing
monovalent antibodies. Digestion of antibodies to produce
fragments thereof, particularly, Fab fragments, can be
accomplished using routine techniques known in the art. For
instance, digestion can be performed using papain.
Examples of papain digestion are described in WO 94/29348
published Dec, 22, 1994 and U.S. Pai. No. 4,342,566 (herein
incorporated by reference in their entirctics). Papain diges-
tion of antibodies typically produces two identical antigen
binding fragments, called Fab fragments, each with a single
antigen binding site, and a residval Fc fragment. Pepsin
treatment yields a fragment that has two antigen combining
sites and is still capable of cross-linking antigen.

[0095] 93. The fragments, whether attached iv other
sequences or not, can also include insertions, deletions,
substitulions, or other selected modifications of particuiar
regions or specific amino acids residues. provided the activ-
ity of the antibody er antibody fragment is not significantly
altered or impaired compared to the non-medified antibady
or antibody fragment. These modifications can provide for
some additional property, such as 1o remove/add amino acids
capable of disulfide bonding, to increase iis bio-longevity. 1o
alter its secrefory characteristics, eic. In any case, the
antibody or antibody fragment must possess a bivactive
property, such as specific binding to its cognate antigen.
Functional or active regions of the antibody or antihody
fragment may be identified by mutagenesis of a specific
region of the protein, followed by expression and testing of
the expressed polypeplide. Such metheds are readily appar-
enl to a skilled practitioner in the art and can include
site-specific mutagenesis of the nucleic acid enceding the
antibody or antibody fragment. (Zoller, M. . Curr Opin
Biotechnol 3:348-354, 1992). Examples of techniques which
can be used to produce single-chain Fvs and antibodics, as
well as diabodies, triabodies, and (etrabodies, include those
described in U.S. Pat. Nos. 4,946,778 and 5.258.498; Huston
et al., Methods in Enzymology 203:46-88 (1991); Shu et al.,
PNAS 90:7995-7999 (1993); Skerma e al. Science
240:1038-1040 (1988); US. Applicaion Publication No.
20020018749 and U.5. Pat. Np. 5.837,242 (betein incorpo-
rated by reference in their entiretics).

[0096] 94. Further, antibodies 1o the polypepiides of the
invention can, in turn, be vliflized 1o generate anti-idiotype
antibodies that “mimic™ potypeptides of the invention using
techniques well known to those skifled in the art. (Sec. e.2..
Greenspan & Bona, FASEB J. 7(5)437-444; (1989) and
Nissinoff, J Tlmmunol 147(8):2420-2438% (1991)). Por
example, antibodies which bind 1o and competitively inhibit
polypeptide multimerization and/or binding of a palypeptide
of the mvention to a ligand can be used to yenerate anii-
idiotypes that “mimic” the polypeptide multimerization and/
or binding domain and, as a consequence, bind to and
neutralize polypeptide and/or its ligand. Such neutralizing
anti-idiotypes or Fab fragments of such anti-idiotypes can be
used in therapeutic regimens (o neutralize polypeptide
ligand. For example, such anti-idiotvpic antibodies can he
used to bind a polypeptide of the invention and/or to bind its
ligands/receptors, and thereby block its biological activity,
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[0097] 95. As used hercin, the term “antibody™ or “anti-
bodies™ can also refer to a human antibody and/or a human-
ized antibody. Many non-human antibodies (e.g., those
derived {rom mice, rats, or rabbits } are naturaily antigenic in
humans, and thus can give rise 1o undesirable immune
responses when administered 1o humans, Therefore, the nse
of human or humanized antibodics in the methods of the
invention serves to lessen the chance that an antibody
administered to a human will evoke an undesirable immune
respoense.

Human Antibodies

[00698] 96. The human antibodies of the invention can be
prepared using any technique. Examples of techniques for
human monoclenal antibody production include those
described by Cole.et al. (Monoclonal Antibodies and Cancer
Therapy. Alan R., Bd. Liss, p. 77, 1985} and by Boemer et
al. (f fmmunol, 147(1):86-95, 1991), Human antibodies of
the invention (and fragments thereof) can also be produced
using phage display libraries (Hoogenboom et al,, J Mol
Biel, 227:381, 1991; Marks et al., J Mol Biol, 222:581,
1991).

[0099] 97. For example, the antibodies of the present
invention can also be generated using various phage display
methods known in the art. In phage display methods, func-
tional antibody domains are displayed on the surface of
phage particles which carry the polynucleotide sequences
encoding them. Tn a particular embodiment, such phage can
be utilized to display antigen binding domains expressed
from a repertoire or combinatorial antibody library. Phage
expressing an antigen binding domain that binds the antigen
of interest can be selected or identified with antigen, e.g.,
using labeled antigen or antigen bound or captured to a solid
surface or bead. Phage used in these methods are typically
filamentous phage including fd and M13 binding domains
expressed from phage with Fab, Fv or disulfide stabifized Fyv
antibody domains recombinantly fused to either the phage
gene HE or gene V1II protein. Examples of phage display
methods that can be used 1o make the antibodies of the
present invention include those disclosed in Brinkman et al
Jo Tmmunol. Methods 182:41-50 (1995), Ames et al,, J.
Imnninol. Methods 184:177-186 (1995); Kettleborough et
al., Eur. J. Immunol. 24:952-958 (1994); Persic et al,, Gene
187 9-18 (1997); Burton cf al., ddvances in Immunology
57:191-280 {1994), PCT application No. PCT/GB91/01134;
PCT publications WO 90702809, WO 91/10737: WO
92/01047. WO 92/18619; WO 93/11236, WO 95/15982;
WO 95/20401; and U1.S. Pat. Nos. 5,698,426; 5,223,409,
5.403.484: 5,580,717, 5.427,908; 5,750,753; 53821,047,
5,571.698; 5427908, 5,516,637, 5,780,225; 5,658,727:
5.733,743 and 5,969,108; cach of which is incorporated
herein by reference in its entirely.

(01007 98 As described in the above references, after
phage selection, the amtibody coding regions from the phage
can be isolated and used to gencrate whole antibodies,
including. human antibodics, or any other desired aniigen
binding fragment, and expressed in any desired host, includ-
ing mammalian cells, inscct cells, plant cells, yeasi, and
bacteria, e.g., as described in detail below. For example,
techniques 1o recombinanily produce Fab, Fab' and 1°(ab",
fragments can also be emploved using methods known in the
art such as those disclosed in PCT publicaion WO
92/22324; Mullinax ct al,, BioTechniques 12(6).864-869
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(1992); Sawai et al., AJR] 34:26-34 (1985); and BBeticr et al.,
Science 240:1041-1043 (1988) (all incorporated by rcfer-
ence in their entireties).

[0101} 99. Fully human antibodics can be produced
according to the method taught by US 2002 0123057A1, “In
vitro methods of producing and identifving immunoglobulin
molecules in eukarvotic cells,” published 5 Sep. 2002,
which is incorporated herein by reference in its entirety.
Briefly, a mouse {or human) heavy chain V region (VH)
linked to a human heavy chain constant region (CH) is
employed to select fully human immunoglobulin light
chains from a library of such light chains that when paired
with the mouse {or human) VH confers specificity for the
desired amtigen (e.g., CXCL13). The selected fully human
immunoglobulin light chains are then cmployed 1o select
fully human immunoglobulin heavy chains from a library of
such heavy chains thal, when paired with the fully human
light chain, confer specificity for the desired antigen {e.p..
CXCL13). Similarly, the mouse {or human) light chain V¥
region (VL) linked 1o a human light chain constant region
(CL) may be employed to select fully human immunoglo-
bulin heavy chains from a library of such heavy chains that
when paired with the mouse (or human) VL. confers speci-
ficity for the desired antigen (e.g.. CXCL13). The sclected
fully human immunoglobulin heavy chaims are then
employed to select fully human immunoglobulin light
chains from a library of such light chains that. when paired
with the fully human heavy chain, confer specificity for the
desired antigen {e.g., CXCL13). Frequensly. the fully human
antibody selected in this fashion has cpitope specificity that
is identical or closely related to that of the original mouse (or
human) antibody.

[0102] 100. The methad of US Patent Application Publi-
cation No. 2002 0123057 yl may also be used with a library
of heavy or light chains of which all members have onc or
mere non-human (e.g., murine) CDRs. In one example, cach
member of the library comprises a CDR3 region derived
from an isolated murine monoclonal antibody specific for
the desired antigen (e.g., CXCL13).

[0103] 101. The human antibodies of the invention can
also be oblained from transgenic animals. For example.
transgenic, mutant mice that are capable of producing a fult
repertoire of human antibodies, in response to immuniza-
tion, have been described (see, e.g., Jakobovits et al,, Proe.
Natl. Acad. Sci. USA, 90:2551-255, 1993; Jakobovits ct al..
Nature, 362:255-258, 1993; Bruggermann et al., Year in
Immunol. 7:33, 1993). Specifically, the homozygous dele-
tion of the antibody heavy chain joining region (1{H)) gene
in these chimeric and germ-line mutanl mice results in
complete inhibition of endogenous antibody production. and
the successful transfer of the human germ-line antibody
gene array into such germ-line mutant mice resuits in the
preduction of human antibodies upon antigen challenge. For
example, the human heavy and light chain immunoglobulin
gene complexes may be introduced randemly or by homolo-
gous recombination into mouse embryonic siem cells, Aller-
natively, the human variable region, canstant region. and
diversity region may be introduced into mouse embrvonic
stem cells in addition to the human heavy and light chain
genes. The modified embryenic stem cells are expanded and
microinjected into blastocysts to produce chimeric mice.
The chimeric mice are ihen bred to produce homozvgous
offspring which express human antibodies. The transgeuic
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mice dre immurized in the normal fashion with a selected
antigen. e.g. all ar a portion of a polypeptide of the
invention. Monoclonal antibodies directed against the anti-
gen can be obtained from the immunized, transgenic mice
using conventional hybridoma technology. The human
immunoglobulin transgenes harbored by the transgenic mice
rearrange during B cell differentiation, and subsequently
undergo class switching and somatic mutation. Thus, using
such a technique, it is possible to produce therapeutically
nseful [pG, IgA, IgM and IgE antibodies. For an overview
of this technology for producing human antibodies, see
Lonberg and Huszar, /nt. Rev. Immunol. 13:65-93 (1995).
For a detailed discussion of this technology for producing
human antibodies and human monoclonal antibodies and
protocols for producing such antibodies, see, e.g., PCT
publications WO 98/24893; WQ 92/01047, WO 96/34096;
WO 96/33735; European Patent No, 0 598 877; US. Pat.
Naos. 5,413,923, 5,625,126, 5,633,425; 5,569,825; 5,661,
016; 5,545,806; 5,814.318; 5,885,793, 5,916,771; and
5.939,598. which are incorporated by reference herein in
their entirety. In addition, companies such as Abgenix, Inc.
(Freemont; Calif) and Genpharm (San Jose, Calif.) can be
engaged to provide human antibodics directed against a
selected antipen using technology similar to that described
above,

[0104] 102. Completely human antibodics which recog-
nize a selected epitope can be generated using a technique
referred to as “guided selection.” In this approach a selected
ron-human monoclonal antibody, e.g., 2 mouse antibody, is
used to guide the selection of a completely human antibody
recognizing the same epitope. (Jespers ef al., Bio/technology
12:899-903 (1988)).

Humanized Antibodies

[0105] 103. Antibody humanization techniques generally
involve the use of recombinan DNA technology to manipu-
late the DNA sequence encoding one or morc polypeptide
chains of an antibody malecule. Accordingly, a humanized
form of a non-human antibedy {or a {ragment thereof) is a
chimeric antibody or antibody chain (or a fragment thereof,
such as an Fe, Fv, Fab, Fab', or other antigen-binding portion
of an antibody) which contains a portion of an antigen
binding site from a non-human (donor) antibody integrated
inta the framework of a human (recipient) antibody.

[0106] 104, To generate a humanized antibody, residues
from one or more complementarity determining regions
{CDRs) of a recipient (human} antibody molecule are
replaced by residues from one or more CDRs of a donor
(non-human) antibody molecule that is known to have
desired antigen binding charactenistics (e.g., a certain level
of specificity and affinity for the target antigen). In some
instances, I'v framework (FR) residues of the human anti-
body are replaced by corresponding non-human residues.
Huwmanized antibodies may also contain residues which are
found ncither in the recipient amibody nor in the imported
CDR or fremework sequences. Generally, 2 humanized
antibody has one or more amino acid residues introduced
o it from a source which is non-human. In practice,
humanized antibodies are typically human antibodics in
which some CDR residues and possibly some FR residues
are substituted by residues from analogous sites in rodent
antibodies. Humanized antibodies generally contain at least
a portion of an antibody constant region (Fc), typically that
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of a human antibody (Jones et al.. Natare, 321:522-523,
1986, Reichmann ei al.,, Nature, 332:323-327. 1988, and
Presta, Curr Opin Struct Biol, 2:593-536, 1992).

[0107] 105. Methods for humanizing non-human antibod-
ies are well known in the art. For example, humanized
anlibodies can be gencrated according to the methods of
Winter and co-workers (Jones ct al., Nature, 321:522-325,
1986, Riechmann et al., Nature, 332:323-327, 1988, Verho-
eyen et al., Science, 239:1534-1536, 1938). by substituting
rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody. Methods that can he used to
produce humanized antibodies are also desciibed in U.S.
Pat. No. 4,816,567 (Cabilly et al.), U.S. Pa1. No. 5,565,332
{(Hoogenboom et al.}, U.S. Pat. No. 5,721,367 (Kay ¢t al.).
Li.S. Pat, No. 5,837,243 (Dec er al.), U.S. Pa1. No. 5,930,598
(Kucherlapati et al.), U.S. Pat. No. 6,130,364 (Jakobovits et
al.), and U.S. Pat. No. 6,180,377 (Murgan et al.).

Administration of Amibodies

[0108] 106. Antibodics of the invention are preferably
administered to a subject in a pharmaceutically acceptable
carrier. Suitable carriers and their formulations are described
in Remington: The Science and Practice of Pharmacy (19th
ed.) A R. Gennaro, Ed., Mack Publishing Company, [aston,
Pa. 1995. Typically. an appropriate ameunt of a pharmaccu-
tically-acceptable salt is used in the formulation 1o render
the formulation isatonic. Examples of the pharmaceutically-
acceptable carrier include, but are not limited {0, saline,
Ringer’s solution and dextrose selution. The pH of the
solution is preferably from about 5 1o about 8, and more
preferably from about 7 to about 7.5. Further carriers include
sustained rclcase preparations such as semipermeable matri-
ces of solid hydrophobic polymers contatning the antibody.
which matrices are in the form of shaped panticles. c.g.,
films, liposomes or microparticles. 1t will be apparens 1o
those persons skilled in the art that certain carriers may he
more preferable depending upon. for instance, the ronte of
administration and concentration of antibody being admin-
istered.

[010%] 107. The antibodies can be administered 1o the
subject, organ, tissue, or cell by a variety of methods. For
example, the antibody can be added to W vitro culiure.
Various other delivery systems are known and can he used
to administer a compound of the invention, e.g.. encapsu-
lation in liposomes, microparticles, microcapsules, recom-
binant cells capable of expressing the compound, construc-
tion of a nucleic acid as parl of a retroviral or other vector,
ctc. Methods of introduction include but are not limited Lo
intradermal, intramuscular, intraperiloneal, intravenous.
subcutancous, intranasal, epidural, and oral routes. The
compounds or compositicns may be administered by any
convenient route, for cxample by infusion o bolus injection.
by absorption through epithelial or mucocutancous linings
(e.g., oral mucosa, rectal and intestinal mucosa. eic.) and
may be adminisiered together with other biologically active
agents. Administration can be systemic or local. n addition,
it may be desirable to introduce the pharmaceutical cam-
pounds or compositions of the invention info the cemral
nervous system by any suitable route, including intraven-
tricular and intrathecal injection; intraventricular injection
may be facilitated by an intaventricular caheter, for
example, attached to a reservoir, such as an Ommaya
reservoir. Pulmonary administration ¢an also be employed,
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e.g., by use of an inhaler or nebulizer, and formulation with
an aerosvlizing agent. Local or intravenous injection is
preferred.

[0110] 108, In one embodiment, the entire antibady dose
is provided in a single bolus. Alternatively, the dose can be
provided by muliiple administrations, such as an extended
infusion method or by repeated injections administered over
a span of hours or days.

[0111] 109. In a specific embodiment, it may be desirable
to administer the pharmacentical compounds or composi-
tions of the invention locally to the area in necd of treatment;
this may be achicved by, for example, and not by way of
limitation. local infusion during surgery, topical application,
e.g.. it conjunction with a wound dressing after surgery, by
injection, by means of a catheter, by means of a suppository,
or by means of an implant, said implant being of a porous,
non-porous, or gelatinous material, including membrancs,
such as sialastic membranes, or fibers. Preferably, when
administering a protein, including an antibody, of the inven-
lion, care must be taken to use materials to which the protein
does not absarb.

{0112] 110. In arother embodiment, the compound or
composition can be delivered in a vesicle, in particular a
liposome (see Langer, Science 249:1527-1533 (1990); Treat
et al. in LIPOSOMES IN THE THERAPY OF INFEC-
TIOUS DISEASE AND CANCER, Lopez-Berestein and
Frdler (eds.), Liss, New York, pp. 353-365 (1989); Lopez-
Berestcin, ibid., pp. 317-327,; see generally ibid.).

[0113] 111, In yet another embodiment, the compound or
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Scfion, CRC Crit. Ref. Biomed, Eng. 14:201 (1987); Buch-
wald et al., Surgery 88:507 (1980); Saudek et al., N. Engl.
J. Med. 321:574 (1989)). In another embodiment, polymeric
malenials can be used (sce MEDICAL APPLICATIONS OF
CONTROLLED RELEASE, LANGER AND WISE (eds.),
CRC Pres,, Boca Raton, Fla. (1974); CONTROLLED
DRUG BIOAVAILABILITY, DRUG PRODUCT DESIGN
AND PERFORMANCE, Smoien and Ball (eds.), Wiley,
New York (1984); Ranger and Peppas, J, Macromol. Sci.
Rev. Macromol. Chem. 23:6] (1983); see also Levy el al.,
Science 228:190 (1983); During et al., Ann. Neurol. 25:351
(1989), Howard el al., J. Neurosurg. 71:105 (1989)). In yet
another emhodiment, a controlled release system can be
placed in proximity of the therapeutic target, i.¢., the brain,
thus requiring only a fraction of the systemic dose (see, e.g.,
Goodson, in MEDICAL APPLICATIONS OF CON-
TROLLED RELEASE, supra, vol. 2, pp. 1}5-138 (1984)).
Other controlled release systems are discussed in the review
by Langer (Science 249:1527-1533 (1990)).

[0114] 112. Effective dosages and schedules for adminis-
tering the antibodies may be determined empirically, and
making such determinations is within the skill in the an.
Those skilled in the art will understand that the dosage of
antibodies that must be administered will vary depending
on, for example, the subject that will receive the antibody,
the route of administration, the particular type of antibody
used and other drugs being administered. Guidance in
selecting appropriate doses for antibodies is found in the
literature on therapeutic uses of antibodies, e.g., Handbook
of Monoclonal Antibedies, Ferrone et al, eds., Noges Pub-
lications, Park Ridge, N.I, 1985 ch. 22 and pp. 303-357,
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Smith et al., Antibodies in Human Diagnosis and Therpy.
Haber et al,, eds., Raven Press, New York, 1977 pp. 365.
389. A typical daily dosage of the antibody used alone might
range fromt about 1 pgfkg 1o up to 100 mg/kg of body weight
or more per day, depending on the factors mentioned above.

Pharmaceutical Carriers/Delivery of Pharmaceutical Prod-
ucts

[0115] 113, As described above, the compositions can also
be administered in vivo in a pharmaceutically acceptable
carrier. By “pharmaceutically acceptable”™ is meant a mate-
rial that is not biologically or otherwisc undesirable, i.¢., the
material may be administered to a subjcet, along with the
cell, withoul causing any undesirable biological effects or
interacting 1 a deleterious manner with any of the other
components of the pharmaceutical composition in which it
is contained. The carrier would naturally be selected to
minimize any degradation of the active ingredient and (o
minimize any adverse side cffects in the subject, as would be
well known to one of skill in the art.

[0116] 114. The compositions may be administered orally.
parenterally (e.g., intravenously). by intramuscular injec-
tion, by intraperiioneal injection, transdermally, extracorpo-
really, inteanasally, topically or the like. The exact amount of
tke compositians required will vary from subject 10 subject.
depending on the species, age, weight and general condition
of the subject, the severity of the disorder being treated, 1he
particular cell used, its mode of admintstration and the like.
Thus, it is not possible fo specify an exact amoun for cvery
composition. However, an appropriate amount can be deter-
mined by one of ordinary skill in the art using only routine
experimentation given the teachings herein.

[0117] 115, Parenteral administration of the composition,
if used, is generally characterized by injection. Injectables
can be prepared in conventional forms. either as liquid
solutions or suspensions, solid forms suitable for solution of
suspension in liquid prior to injection, or as emulsions. A
more recently revised approach for parenteral adminisiration
involves use of a slow release or sustained release svstem
such that a constant dosage is maintained. Sce, e.g., U.S. Pal.
No. 3,610,795, which is incomorated by reference herein.

[0118] 116. The materials may be in solution, suspension
(far example, incorporated into microparticles, lipasomes,
or cells). These may be targeted to a particular cell 1ype via
antibodies, receptars, or receptor ligands. The following
references are examples of the use of this technology 10
target specific proteins to twmor tissuc (Scuter, et al., Bio-
conjugate Chem, 2:447-451, 1991; Bagshawe, K. D, B¢ 7
Cancer, 60:275-281, 1989, Bagshawe, el al., Br J Cancer,
58:700-703, 1988) Senter, ct al., Bioconjugate Chem, 4:3-9,
1993; Battelli, et al., Cancer Innmunol Immunorher, 35:421-
425, 1992; Pietersz and McKenzie, Inmunolog. Reviews,
129:57-80, 1992, and Roffler, et al., Biochewm Phoarmarol
42:2062-2065, 1991). Vehicles such as “sicalth” and oiher
antibody conjugated liposomes (including lipid mediated
drug targeting to colonic carcinoma), receplor mediated
targeting of IDNA through cell specific ligands, lymphacyle
directed twmer targeting, and highly specific therapeutic
retroviral targeting of murine glioma cells in vivo. The
Tollowing references are examples of the use of this tech-
nology o target specific proteins 10 tumor tissue (Hughes et
al., Cancer Res., 49:6214-6220, 1989; and Litzinger and
Huang, Biechimica et Biophvsica Acta. 1104:179-187,
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1992). In general, receptors are involved in pathways of
erdocylosis, either constitutive or ligand induced. These
receptors cluster in clathrin-coated pits, enter the cell via
clathrin-coated vesicles, pass through an acidified endosome
in which the receptors are sorted, and then either recycle to
the cell surface, become stored intracellularly, or are
degraded in Iysosomes. The internalization pathways serve
a variety of functions, such as nutricnt uptake, removal of
activated proteins, clearance of macromolecules, opportu-
nistic entry of viruses and toxins, dissociation and degrada-
tion af ligand, and receptor-levcl regulation. Many receptors
follow more than one intracellular pathway, depending on
the cell type, receptor conceniration, type of ligand, ligand
valency, and ligand concentration. Molecutar and cellular
mechanisms of receptor-mediated endocytosis have been
reviewed (Brown and Greene, DNA Cell Biol 10:6, 399-409,
1991).

Pharmacentically Acceptable Carriers

[0119] 117. The compositions, including antibodies, can
be used therapeutically in combination with a pharmaceu-
tically acceptable carrier.

[0120] 118. Pharmaceutical carriers are known to those
skilled in the art. These most typically would be standard
carriers for administration of drugs to humans, including
solutions such as sterile water, saline, and buffered solutions
at physiclogical pH. The compositions can be administered
intramuscularly or subcutancousty. Other compounds will
be administered according o standard procedures used by
thase skitled in the ar.

£0121] 119. Pharmaceutical compositions may include
carriers, thickeners, diluents, buffers, preservatives, surface
active agents and the like in addition to the molecule of
choice. Pharmaceutical compositions may also include one
or mare aclive ingredients such as antimicrobial agents,
anti-inflammatary agents, anesthetics, and the like.

[0122] 120. The pharmaceutical composition may be
administered in a number of ways depending on whether
locat or systemic treatment is desired, and on the arca (o be
ireated.

{0123} Administration may be topically (including oph-
thalmically, vaginally, rectally, intranasaliy), orally, by inha-
latio, or parcnierally, for example by intravenous drip,
subcutancous, intraperitoneal or intramuscular injection.
The disclosed antibodies or agents can be administered
intravenously, intraperitoneally, intramuscutarly, subcutane-
ously, intracavity, or transdermally.

[0124] 121. Prcparations for parenteral administration
include sterile aqueous or non-aqueous solutions, suspen-
sions, and cmulsions. Examples of non-aqueous solvents are
propylene glveol, polyethylene glyeol, vegetable oils such as
alive oil, and injectable organic esters such as ethyl oleate.
Agqueous carriers nclude waler, alcoholic/aquecus solu-
tiens. emulsions or suspensions, including saline and buff-
cred media. Parenteral vehicles include sodium chloride
solution, Ringer's dextrose, dextrose and sodium chloride,
lactated Ringer’s, or fixed oils. Intravenous vehicles include
fluid and nutrient replenishers, elecirolyle replenishers (such
as those based on Ringer's dextrosc), and the like. Preser-
vatives and other additives may also be present such as, for
cxample, antimicrobials, anti-oxidants, chelating agents, and
inert gases and the like.
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[0125]) 122, Formulations for topical administration may
include ointments, lotions, creams, gels, drops, supposito-
ries, sprays, liquids, and powders. Conventional pharmaccu-
tical carriers, aqueous, powder or oily bases, thickeners, and
the like may be necessary or desirable.

[0226] 123. Compositions for oral administration include
powders or granules, suspensions or solutions in water or
non-aqueous media, capsules, sachets, or tablets. Thicken-
ers, flavorings, diluents, emulsifiers, dispersing aids or bind-
ers may be desirable.

[0127] 124. Some of the compositions may potentially be
admirgstered as a pharmaceutically acceptable acid- or busc-
addition salt, formed by reaction with inorganic acids such
as hydrochleric acid, hydrobromic acid, perchloric acid.
nitric acid, thiocyanic acid, sulfuric acid, and phosphoric
acid, and organic acids such as formic acid, acetic acid,
propionic acid, glycolic acid, lactic acid, pyruvic acid. oxalic
acid, malenic acid, succinic acid, maleic actd, and fumaric
acid, or by reaction with an inorganic base such as sodinm
hydrexide, ammonjum hydroxide, potassium hydroxide. and
organic bases such as mone-, di-, tri-alkyl and ary} amines
and substituted ethanolamines.

Therapeutic Uses

[0128] 125. The dosage ranges for the administration of
the compositions are those large enough to produce the
desired cffect in which the symptoms disorder are affected,
The dosage should ot be so farge as 10 causc adversc side
effects, such as unwanted cross-reactions, anaphylactic reac-
tions, and the like. Generally, the dosage will vary with the
age, condition, sex and exient of the disease in the patient
and can be determined by one of skill in the art. The dosage
can be adjusted by the individual physician in the cvent of
any counterindications. Dosage can vary, and can be admin-
istered in one or more dose administrations daily, for one or
several days. For antibodies, the dosage administered 10 a
patient 35 typically 0.1 mg/kg 1o 100 mg/kg of the patient’s
body weight. Preferably, the dosage administered to a
patient is between 0.1 mpfg and 20 mgfkg of the patient’s
body weight, more preferably | mg/kg 10 10 mg/kg of the
patient’s body weight. Generally, human antibodies have a
longer half-life within the mman body than antibodies from
other species due to the immune responsc to the fareign
polypeptides. Thus, lower dosages of human antibodies and
less frequent administration is often possible. Further, the
dosage and frequency of administration of antibodies of the
invention may be reduced by enhancing uptake and tissue
penetration {e.g., into the brain) of the antibodics by modi-
fications such as, for example, lipidation.

[0129] 126. The invention also provides a pharmaccutical
pack or kit comprising one or more containers filled with onc
or more of the ingredients of the pharmacentical composi-
tions of the invention. Optionally associated with such
container(s) can be a notice in the form prescribed by a
governumertal agency regulating the manuficture, use or sale
of pharmaceuticals or biological products, which notice
reflects approval by the agency of manufacture, use or sale
for human administration,

EXAMPLES

[0130] 127, The follawing examples arc put forth so as (o
provide those of ordinary skill in the art with 2 complete
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disclosure and descnption of how the compounds, compo-
sitions, articles, devices and/or methods claimed herein are
made and cvaluated, and are intended 10 be purely exem-
plary of the invention and are not intended to limit the scope
of what the inventors regard as their invemtion, Efforts have
been made to ensure accuracy with respect to numbers (e.g.,
amounis, lemperature, etc.), but some errors and deviations
should be accounted for. Unless indicated otherwise, parts
are parts by weight, temperatire is in ° C. or is at ambient
teniperature, and pressure is at or ncar atmospheric.

Example 1
[0131] Methods
[0132] Mice.

{0133] 128, Female SIL, B10.PL and C57BL/6 mice were
obtained from Jackson Laboratories (Fredrick, Md.).
CXCL13 deficient mice on the C57BL/§ background were
also oblained (Ansel, K. M., et al. 2000. Nature 406:309-
314, Ansel, K. M., et al. 2002. Jnmunity 16:67-76). All
animals were housed under specific-pathogenfree, barrier
facility conditions.

[0134] Pepiides.

[0135] 129. Myelin peptides were synthesized by Macro-
molecular Resources (Fort Collins, Celo.) and purificd by
HPLC. The sequences were as follows: Proteolipid protein
{(PLP),15.,5,° HSLGKWLGHPDKF (SEQ ID NO: 1)
Myelin hasic protein (MBF),,, ;,: Ac-ASQKRPSQRHG
(SEQ ID NO: 2} and myelin oligodendrocyte glycoprotein
(MOG);5.550 MEVGWYRSPFSRVVHLYRNGK (SEQ 1D
NO: 3}

[0138] Induction of EAE by Active Immunization.

[0137] 130. Mice were immunized with 100 pg of the
relevant myelin peptide emulsified in CFA (with 4 mg/ml
heal-killed Mycobacteria tuberculosis H37Ra; valivol) by
subculanenus (s.c.) injection al four sites over the flanks.
Bordetella pertussis 1oxin (List Laboratories) was injected
intraperitoneally (i.p., 200 ng/mouse} on days 0 and 2
post-challenge. Animals were examined daily for signs of
IZAL and rated for severity of neurological impairment on a
5 point scale as previously described (Segal, B. M.. and
Shevach, E. M. 1996, J Exp Med 184:771-775),

[0138] Tnduction of EAE by Adoptive Transfer.

(0139] 131. SIL mice were immunized with 100 pg of
PLP ., (SEQ ID NO: 1) emulsified in IFA (1:1) and
57816 mice were immunized with MOGyg ¢, in CFA
(1:1) by the sc. route as described above, but without
injection of pertussis toxin. Twelve to fourteen days later
draining LNs (inguinal and axillary) were removed and
pracessed as previously described (Segal, B. M., et al. 2000.
J Immuno! 164:5683-5688). Cells were cultured in standard
media with myelin peptide (50 pg/ml PLP or 25 pg/ml
MOG) with or without murine rIL-12 (5 ng/ml; R&D
Systems). At 96 h cells were harvested, washed and adop-
tively transferred into naive syngeneic recipients (40-50x
10° cells i.p.). Recipient mice were examined daily and rated
by observers blinded to treatment group or phenotype.

[0140] RNA Analysis.

[0141] 132. Total RNA was extracted from whole spinal
cords or isolated mononuclear cells using Trizol reagent
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(GIBCO BRL). Multiprobe RNase protection assays (RPA)
were performed with the mCK-5b template sets, Riboyuant
In Vitro Transcription and RPA Kits (PharMingen). Ribo-
probe templates for CCL19, CCL21, and CXCLI3 were
obtained from Torrey Pines Biolabs, Inc. (Houston, Tex.):
the template for Cyclophilin was from Ambion. RPA prod-
ucts were resolved on a denaturing polyacrylamide gel and
quantificd by Phosphorimaging. For RT-PCR, 2.5 g of 1otal
RNA was reverse transcribed using random hexamer prim-
ers and M-MLV reverse transcriptase (GIBCO-BRL). ¢DNA
was amplified using the following primer pairs (forward.
reverse, and product size): CXCL13, TGAGGCTCAGC A-
CAGCAACG (SEQ ID NO: 4) and CTTGAGCATTC-
CCTCTCAGCT (SEQ 1D NO: 5)(537 bp), CCL19. CTGC-
CTCAGATTATCTGCCAT (SEQ 1D NO: 6) and
GCCAGAGTGATTCACATCTCT (SEQ ID NO: 7) (371
bp); CXCR3, ATGAACTACCCACTAACCCTG (SEQ ID
NO: 8) and AGGTGAACCAGGCTCTAGTIT (SEQ ID
NO: 9) (638 bp); CCRT, GTGCTGGTGGTGGCTCTCCT-
TGTC (SEQ ID NO: 10) and CGTGTCCTCGCCGCTGT-
TCTTC (SEQ ID NO: 11) (594 bp): Class Il transactivator
form 1 (CHTA-I), GTGATGCCCTGGCCCGGAAGATTT
(SEQ ID NO: 12) and TCGGGGAGACTGGGGATACT-
GAGG (SEQ 1D NO: 13) (766 bp). CD38, GGGAGC-
CCCTTCAAGATACAAGTGACC (SEQ ID NO: 14) and
CGGGGCCAGTTCCCTCCAAGAC (SEQ 1D NQ: 15)
(452 bp); mb-1, GCCAGGGGGTCTAGAAGC (SEQ 1D
NQ: 16) and TCACTTGGCACCCAGTACAA (SEQ 1D
NO: 17) (308 bp); Lysozyme M, CAGGCCAAGGTCTAT-
GAACG (SEQ 1D NO: 18) and ATTGTATGGCTGCAGT-
GATGTC (SEQ ID NO: 19) (289 bp); HPRT, GTTGGATA-
CAGGCCAGACTTTGTTG (SEQ ID NO: 20) and
GAGGGTAGGCTGGCCTATAGGCT (SEQ ID NO: 21y
(353 bp).

[0142] Western Blot Analysis.

{0143] 133. The assay was performed following published
protocals (Luther, S. A, et al. 2002. J Imnnol 169:424-
433), Briefly, spinal cord tissuc was pooled from 10 mice
and homogenized in ice-cold lysis buffer (0.1M Tris-H(]
(pH 8.0), 0.5 M EDTA, 60 mM CHAPS, Protease inhibitor
cocktail (Sigma), at 1:50). Debris was removed by centrify-
gation (100,000 g for 1 hour), and supernatant was immu-
noprecipitated using heparin-Sepharose. Detection was with
goat anti-mouse CCL19, CCL21. CXCLI3 antibodies
{R&D Systems), followed by antigoat HIRP (Jackson Immu-
noResearch Laboratorics). The bands were visualized using
chemiluminescence (PIERCE Super Signal West Femto
substrate). Positive controls included protein extract from
spleen, and recombinant chemokine proteins (R&D) Sys-
tems).

[0144] Isolation of Spina! Menonuclear Cells.

[0145) 134, Micc werc anesthesized with Avertin and
perfused with PBS by the intracardiac routc using a peri-
staltic pump. Intact vertebral columns were removed by
gross dissection and cords were ¢jected under the pressure of
an HBSS-filled syringe. Spinal cord tissue was then minced
into small fragments and digested with collagenase {2
mg/ml; CLS-4, Worthington Biochemical Corporation) and
DNAse {1 mg/ml; DN25, Sigma). Mononuclear cells
(MNCs) were isolated over a 30%/70% Percoll gradien!
(Pharmacia Biotech AP, Uppsala, Sweden} using standard
protocols.

5



US 2006/0286556 Al

[0146} Enrichment of CD1le+ cells.

{6147} 135. CD1lc+ cells were enriched from spinal cord
MNCs using aFITC-coated magnetic beads following stain-
ing with FITC-conjugated ami-CD ¢ monoclonal antibody
(Milienyi).

[0148] Flow Cytometric Analysis.

{0149] 136, Spinal cord MNCs were incubated with
“FcBlock™ and stained with various combinations of flua-
rochrome-labeled antbodies lo mouse CD4, CXCRS,
CDilc, CDLib, 1gM, iCOS, CD44, and CD62L or with
isatype-matched conirols (Pharmingen). Cells were washed
twice and fixed with 1% paraformaldehyde in PBS prior to
analysis on a Becton-Dickinson FACS Calibur instrament
with CellQuest software.

[0150] Histopathological Studies.

[0151] 137. Spinal cords were dissected from mice fol-
Jowing intracardiac perfusion with 4% paraformaldehyde.
They were then decalcified in Immunocal and fixed in 10%
buiffered formalin. Paraffin-embedded sections of the cervi-
cal, thoracic and lumbar regions were stained with H&E,
Trichrome or Luxol fast blue-periodic acid Schiff (LFB-
PAS) for light microscopy. To identify T-cells, selected
sections were stained with mouse anti-luman CD3; detec-
tion was with the EnVision+ System (all reagents from
DAKO Cytomation). Astrocvies were labeled with rabbit
anticow GFAP (DAKQ) followed by biotinylated goat anti-
rabbit 1gG (Vector), Streptavidin-HRP and AEC (Jackson).
Mactophapes and activated microglia were identified by
biotinylated Ricimus Communis agghutinin (RCA) 1 (Vector).

(0152] Lymphoproliferation and Cytokine Secretion
Assays.

[0153] 138. LN cells (4x10° in 0.2 ml) or splenocytes
(2x10" in 0.2 ml) were cultured with or without myelin
peptide in quadruplicate for 4 days in 96 well flat-botiom
plates {Costar, Cambridge, Mass.). Wells were pulsed for the
final 16 hours of culture with 1 pCi [3H]TdR (NEN), and
incorporated radioactivity was measured with a Betaplate
scintitlation counter (Wallac, Gaithersburg). For cytokine
measurements by ELISA, splenocytes were cultured in 24
well plates (5x10° cells’2 ml/well) for 72 hours. Superna-
tants were collected and analyzed using the OptEIA Mouse
IFNy set (Pharmingen). ELISPOT assays were performed as
previously described (Kawakani, N., etal. 2004, J Exp Med
199:185-197).

Results

[0154) CXCL13 is Expressed in the CNS During Acute
EAE.

[0155] 139. CXCL13 mRNA was detected in the target
organs of autoantibody associated autoimmune diseases
such as Sjogren’s syndrome and experimental systemic
lupus erythematosis (Ishikawa, S., et al. 2001. J Exp Med
193:1393-1402, (Salomonsson, S., et al. 2002, Scan J Immu-
nol 55:336-342). It was questioned whether the chemokine
is also upregulated in the CNS of animals with EAE, a
profotypical Thi-mediated autoimmune disease. Spinal
cords were removed from B10.PL mice five weeks follow-
ng immunization with MBP peptide in CFA. RNA was
extracted from individual cords for RT-PCR analysis.
CXCL13 mRNA was detected in every cord from animals
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with clinical EAE, but not in cords from naive contrals or
from one MBP-primed mouse thal remained asymptomatic
at the time of sacrifice (FIG. 1a). CXCRS mRNA was
present in the CNS of some symptomatic mice. By com-
parison, mRNA encoding the lymphoid chemokine CC1.19
and its receptor CCR7 was expressed at low levels in cords
of naive mice and at higher levels following disease onsel.
In synchrony with CXCL13, markers indicative of T-ceil
(CD38, dendritic cell (CIITA form I) and myeleid ceil
(lysozyme M) accumulation were deiected.

[0156] Myelin-Reactive Lymph Node Cells Induce
CXCLI3 Expression in the CNS in the Absence of Adju-
vants.

[0157] 140. Microbial products, such as heat killed M.
tuberculosis in CFA, can modulate the expression of cytok-
ings in the CNS even when administered systemically.
Although CXCL13 was not detected in the spinal cards of
control mice immunized with PBS in CFA, whether mvelin-
specific T-cells alone are sufficient to upregulate CXCI.13
expression in the CNS was determined.

[0158] 141. It was previously shown that LN cells from
SJL mice immunized with an emulsion of PLP, 5. 5, peptide
in IFA (without Mycobacteria) transfer EAE following in
vitro stimulation with a combination of antigen and recom-
binant IL-112, The same LN cells are not encephalitogenic
il IL-12 is omitted from the culture. Using this experimental
system 11 was found that spinal cords from mice that had
been injected with PLF/IFA primed, PLP/IL-12 reactivated
cells 10-12 days earlier universally expressed CXCL13 and
CXCRS tmnscripts (FIG. 1B). By contrast, spinal cords
harvested on the same day from healthy contrel mice.
injected with cells that had been reaciivated with PL.P only,
failed to express CXCL13 and CXCRS. The appearance of
CXCL13 in the CNS was associated with upregulation of the
T-cell, B cell, and dendritic cell markers (CD33. mb-1, and
CIITA form I, respectively).

[0159] CXCL13 is Expressed on the Protein, as Well as the
mRNA, Level in [nflamed Spinal Cords.

[0160] 142. In order to determine whether CXCLI3
mRNA correlates with protein expression Western blol
anslyses was performed on pooled spinal cord tissues from
adoptive transfer recipients with EAE. CXC1.13 protein was
readily detectable in inflamed spinal cords but not in spinal
cords from naive controls (FIG. 1C). Similar results were
obtained with regard to CCL19. On the other hand, CCL.21
protein was constitutively expressed in the CNS in the
absence of inflammation, possibly reflecting a role of that
chemokine in homeosiatic lymphocyte trafficking through
the CNS.

[0161] CNS CXCL13 Levels Rise Progressively During
the Course of Relapsing EAE,

[0162] 143. Having demonstrated thal CXCLI3 is .

expressed in the CNS duning acule EAE. CXCL13 expres-
sion was measured during the course of relapsing-remitiing
disease using RPA. SIL mice were actively immunized with
PLP/CFA and representative animals were sacrificed during
the presenting episode, remission and relapse for spinal cord
harvest and RN A extraction. As shown in FIG, 24, CXCLI13
levels rose steadily over the course of the disease. CXCI.13
mRNA was not defectable in cords from nalve mice, as
confirmed by RT-PCR and southern blot hybridization.

AT
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CCL1% and CCL2] followed similar kinetics to CXCLI3,
By contrast, CNS expression of the “inflammatory”
chemokines MIP-1a, MIP-2 and RANTES were highest
during the initial cxacerbation, fell during remission and
increased modestly during relapse (FIG. 2b). These results
indicate that inflammatory chemokines are dominant during
the first presentation of EAE, while CXCLI3 is involved in
the progression of chronic/relapsing disease.

[0163] CXCRS+ cells accumulate in EAE infiltrates.

[0164] 144. CXCL13 is the ligand for CXCRS, a receptor
expressed by B cells, recently activated T-cells and follicular
helper CD4+ T-cells (Kim, C. H., et al. 2001, J Exp Med.
193:1373-1381, Forster, R., et al. 1996, Cell 87:1037-1047,
Ansel. K. M., et al. 1999, J Exp Med. 190:1123.1134). The
RT-PCR data shown in FIG. la, & indicated that CXCR5+
cells infiltrate the CNS in association with the induction of
(CXCL13. This was corroborated by flow cytometric analy-
ses of spinal cord MNCs. CXCR5+ cells were readily
detected in the inflamed CNS of affiicted mice irrespective
of the methed of EAE induction or the stage of disease at
sacrifice. The vast majority of CXCR5+ cells were CD4+
CD3+ T-cells expressing an effector memory phenotype
(CD62L1o. CD44hi, iCOShi). The relative percentage of
CXCR3+ cells within the CDM4+ T-cell compartment tended
ta increase during successive stages of relapsing disease in
SJL mice. Although IgM+ B cells, which universally express
CXCRS, could be found among the CNS infiltrating cells,
they were preseni in sparse numbers.

[0165) 145, [nterestingly, a small population of CD4+
CD3- cells in spinal cord mononuclear fractions (FIG. 3a,
right panel} was also consistently detected. The majority of
these cells expressed IL-TRa, and a percentage expressed
CXCR3. The cell surface phenotype CXCRS+IL-7TRa+
CD4+ CI3- is supgestive of lymphoid tissue inducer cells,
a unique subset of hematopoetic cells implicated in the
development of lymph nodes, Peyer's patches and nasal-
associated lymphoid tissue during embryogenesis (Luther,
S. A etal 2003. J Exp Med. 197:1191-1198, Finke, D., et
al. 2002, fmmunity 17:363-373).

[0166] CXCLI13 mRNA is Detected in CD1lc+ Spinal
Cord Mononuclear Cells.

[0167] 146. CXCL13 is produced by stromal cells in
spleen and lymph nodes. In addition, CXCL13 is secreted by
some hematopaetic cells. Thus, murine peritoneal macroph-
ages constitmively express CXCLI13 (Ansel, K. M., et al.
2002. Imurunity 16:67-76). Furthermore, myeloid dendritic
cells isolated from the thymus and kidneys of mice with
experimental lupus were found to express CXCLI3 (Ish-
ikawa, S.. et al. 2001. J Exp Med 193:1393-1402),

[0168] 147. In order o investigate whether hemalopoetic
cells are also the source of CXCLI3 in the CNS, spinal cord
MNCs were isolated from mice with EAE for RT-PCR
analysis. During acute EAE CNS-infiltrating cells are com-
prised primarily of myeloid cells, including a significant
subset expressing the dendritic cell marker, CD11c (FIG.
4a). Lymphoid cells, most of which are CD4+ Tcells, are
also present (FIG, 3a). mRNA encoding CXCLI3 was
repeatedly detected, as well as CCL19 and CCL21, in this
mixed leukocyte population isolated from SJL mice during
either the first or second episode of EAE (FIG. 4a). Similar
results were obtained from MOG-sensitized C5713L/6 mice
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during their initial clinical presentation (FIG. 45). By con-
trast, CXCL13 was not detectable in MNCy isolated from
the spinal cords of naive mice, which are dominated by
CDl11blo cells (resident microglia) and lack a CD1le+ cell
population, CXCLI3 transcripts were enriched in MACS-
isolated CD 1lc+ cells (FIG. 4c), indicating that dendritic
cells might be a major source of the chemokine in the
inflamed CNS.

[0169] Actively Immunized CXCLI3 Deficient Mice
Expenience a Relatively Mild Coursc of EAE and Do Not
Experience Relapscs.

[0170] 1i48. In order to assess the physiological signili-
cance of CXCL13 in EAE C57BL/6 CXCL13-/~ and wild-
type mice were intmunized with MOG peptide in CFA and
monitored their clinical courses. CXCL13 deficient mice
exhibited a significant decrease in disease severity during
the presenting episode, recovered more fully and were free
of relapses by comparison to thelr wildivpe counterparts
(FIG. 5a, Table 1).

TABLIE 1

Course of EAE induced by aciive immuaizalion
in CXCLi3™" and WT mice

CXCLI13" wT P*
Incidence 2353 5267 P=i0
Disease course: P <0.0001
monophasic 36 13
relepsing or chronic 7 39

Summary of 4 experiments.
*Fisher's exact test two-sided P value.

[0171] 149. During the first exacerbation, the depree of
inflammation and demyelination in individual mice corre-
lated closely with the clinical score. In CXCL13-/- mice
inflammatery infiliration and demyelination were restricterd.
in Jarge part, to the subpial regions (F1G. 6a. H&L). By
contrast, wildtype mice exhibited more extensive involve-
ment of all white matter tracts. Macrophages and activated
microglia, identified by the lectin RCA, were less numerous
in white matter lesions of CXCL13~/- mice. On the ather
hand, there was no apparent difference in the depree ol
CD3+ T-cell infiltration between the two groups (FIG. 6a).

[0172] 150. The difference in demyelinaion (loss of blue
staining) and inflammatory cell infiltration between the
groups was even more pronounced during laler stages (day
32 after immunization), when wildtype mice were in relapse,
while CXCL13-/- mice remained in remission (FIG. 65,
LFB-PAS). Furthermore, lesions in wildtype mice were
characterized by a prominent degree of gliosis {indicated by
GFAP staining) and intrameningeal and subpial fibrosis
(Trichrome), whereas CXCL13-/- mice showed only mild
changes.

[0173] 151, Flow cytomeiric analysis of spinal cord
MNCs from symptomatic CXCL 13—/~ mice demonsirated a
reduced percentage of CD11b+myeloid cells by comparison
to wildtype mice. This was most notable during the recovery
phase following acutc EAE (FIG. 7). A rclative paucity of
CNS-infiltrating macrophages in CXCL13-/- mice might
partially account for the milder white matter damage that
these animals experience. A lower number of MNCs per
spinal cord was consistently isolated from CXCL13—/- than
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from wildtype mice, at all stages of discase (between
20-60% lower, depending on stage). However, there was no
major difference in the composition of the lymphoid cell
pepulation. and a lower percentage of CXCR5+cells in
spinal cord MNCs from CXCL13-/- versus wildtype mice
was nat documented. Therefore, while the absolute number
of CNS-infilirating T-cells/cord was generally lower in
CXCL13~/- mice, T-cells were not preferentially depleted.

[0174] Periphcral Myefin-Specific T-Cell Responses are
Comparable in CXCL13 Deficient and Wildtype Mice,

[0175] 152. CXCL13 deficient mice exhibit impaired lym-
phoid vrganogenesis, with a paucity of Peyer’s paiches and
mos! lvmph nodes and disorganized splenic architecture
(Ansel. K. M., et al. 2000. Nawre 406:309-314, Luther, S.
A el al 2003, J Expr Med. 197:1191-1198, Moser, B., and
Loetscher. P. 2001. Nature Innmmunology 2:123-128, Cyster,
1.G. 1999, Seience 286:2098-2102). Although CXCL13-/-
mice are nol grossly immunodeficient, their relative resis-
tance to induction of EAE could potentially be related 10 the
failure of autoreactive T-cells to undergo priming in the
periphery. To investigate that, myelin-specific prolifcrative
and cytokine responses by splenocytes harvesied from
CXCLI3 deficient and wildtype mice were measured fol-
lowing active immunization with MOG peptide. Compa-
rable {requencies of MOG-specific I1.-2 producing cells
were found in CXCL13-/- and wildtype mice. CXCL13-/-
mice also meunted significant lymphoproliferative and IFNy
responses upon challenge with antigen in vitro (Table 2).
Collectively this data indicates that MOG-specific CD4+
T-celis underpo priming, clonal expansion and differentia-
tion in the absence of CXCL13.

TABLE 2

Splenic T-cell responses of sensitized
CXCL13 knockout ned wild type mice*

CXCL13™ wt

Proliferation  No 3598 + 348 3722 £ 1220
fepm) stimulus

MOG 40856 + 3123 B792 £ 17 pw 002
IFNY No 0.36 £ 009 057+013
production stimaulus
(ng/ml} MOG 16,21 z 0.82 203034 p=006

Con A 2349 £ 335 3668 £132 pw002
Frequency No 9 10
of IL-2 stimulus
producers MOG 94 x2 HN2z9 p=012
(per
Ix ins
cells)

*MOG-specific CD4+ T-cell responses were measured by totiated thymi-
dine incorporation (proliferation), ELISA (IFNy) and elispot {IL-2). The
results shown represent an average of 3 mice/group +- standard devia.
tion, Groups were compared using the Student’s T-lest.

[0176] CXCLI3 Deficiency or Blockade Attenuates Adop-
tively Transferred EAE.

[6177] 153. Based on the above results it was speculated
that CXCIL13 plays anon-redundant role during the effector
stage of EAE, at a point bevond peripheral T-cell priming.
Next, the clinical EAE was compared in chemokine defi-
cient and sufficient mice following the adoptive transfer of
MOG/IL.-12 stimulated LN cells from MOG/CFA primed,
chemokine sufficient donors. CXCL13 recipients underwent
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a milder course of EAE, with delayed onset and aceclerated
and more complete recovery (FIG. 58).

[0178] 154. Immunological studies in knock-out mice are
potentially subject to artifacts consequent to compensaiory
pathways that develop in response to the life-long deficiency
of a particular cytokine or chemokine. Therefore, the eflects
af CXCL13 neutralization on adoptively transferred EAE in
immunocompetent SJL recipients were also tested, SIL mice
were treated with a neutralizing goat anti-mouse CXCL13
antibody, isotype matched control antibodics or PBS on days
3, 6 and 10 post cell transfer. As shown in FIG. 5c. the
animals treated with anti-CXCL13 were protecied from
EAE.

[0179] CXCLI3 Deficient Mice can Generate Myelin-
Reactive Encephalitogenic T-Cells that Initiate Cns Inflam-
mation

[0180] 155. CXCL13 deficient mice exhibit impaired lym-
phoid organogenesis, with a paucity of Peyer's patches,
lymph nodes and disorganized splenic archilecture,
Although these mice are not grossly immuncdeficient, it was
important to determine whether they could meunt a myelin-
specific T-cell response sufficient to initiate CNS inflamma-
tion.

[0181] 156. Splenocyies harvested from CXCI13-/-
mice immunized with MOG,;._s; in CFA mouated significant
proliferative, I1.-2 and IFN-g responscs upan challenge with
peptide in vilro (FIG. 12A4). LN cells, though scarce in
CXCL13-/- mice, also proliferated vigorously and secreted
JFN-g in an anligen-specific manner. Spleens from immu-
nized CXCL13~/- mice generally contained a lower fre-
quency of IL-2 and IFN-g producing cells (on average 2 10
3-fold) than WT spleens (FIG. 12A, lower panel, Exp. 2).
Nevertheless, individual responses varicd, with some
CXCl.13-/- mice showing comparable cviokine production
to WT mice (Exp. 1). MOG-specific memory T-cells per-
sisted n spleens of CXCL 13~/ mice as evidenced by 1FN-g
and 1L-2 recall responses measured as latc as day 46 afier
immunization (Exp. 3).

{0182] 157. Next the ability of CXCL13-/- mice 10 pen-
erate encephalitogenic T-cells was assessed in adoptive
transfer experiments. Splenocytes from MOG/CFA primed
CXCLI13-/- or WT mice werc stimulated in vitro with
MOG and I1L-12 for 4 days, and then equal numbers of cells
were injected info naive WT recipients. Donor cells from
both groups induced a severe and persistent form of EAR
(FIG. 12B). However, recipients of CXCL13~/- cllector
cells underwent a slightly less aggressive course that was.
nonetheless, stalistically different from recipients ol WT
effector cells.

[0183] Adoptively Transferred EAE is Attenuated in
CXCL13-/- Mice

[0184] 158. Based on the observations that CXCL13 is
uprcgulated in the CNS during EAF, it was speculated that
il might play a distinct role during the effector siage of
pathogenesis. Consequently, clinical EAE in CXCIL.13 defi-
cient and sufficient mice was compared following the adop-
tive transfer of MOG specific CD4+ T-cells from WT donors
(FIG. 5B). WT recipients injected with 3x10° CD4+ T-cells
quickly progressed to severe EAB: 60% of mice died. and
the surviving mice suffered conspicucus chrenic deficits. By
contrast, CXCL13~/~ recipients underwent a significanily
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milder course of EAE with delayed onset, reduced mortality
(28%) and accelerated recovery. The majority of mice
enjoyed complete or near complete recovery. Similar results
were obtained in two additional experiments using LN cells
from primed WT danors.

[0185] Inflammatory CNS Infiltrates are Diminished in
CXCL13-/- Mice, Pariicularly During Chronic Stages of
EAE

[0186] 159, [n order to investipate whether CXCI.13 defi-
cicncy had influenced the recrnitment and retention of
leukoeyte svbsets in the CNS, MNCs from WT and
CXCL13~/- spinal cords were isolated during early and late
stages of EAL and were analyzed by flow cytometry.
CXCL13-/- mice consistently yielded fewer mononuclear
cells per spinal cord than WT mice (FIG, 13A). During the
first exacerbation the cell yield from pooled CXCL13—/-
cords was 30% to 50% lower that from WT cords. The
number of CNS MNCs fell dramatically between the pre-
senting episode of EAE and the subsequent remission in
hoth groups. However, the decline was more pronounced in
CXCL13~/- mice, which yielded 4 to 5 fald fewer spinal
cord MNCs than their WT counterparts during remissions.

(0187] 160. During acute EAE, there was no major dif-
ference in the subset composition of infiltrating cells. In
particular, the pereentages of CD4+ T-cells were compatable
in CXCL13-/- and WT infilrates (FIG. 13B), and these
cells unilormly expressed CD44 and ICOS, indicative of an
aclivated state. Percentages of myeloid cells (including
CD45" CD116™ monocytes/macrophages and CD11 c+3Cs)
and CD4-CD3+ cells {primarily CD8+ T-cells) were mod-
erately reduced in CXCL13~/- CNS infiltrates (FIGS. 13B
and 144).

[0188] 161. The percentage of CD4+ T-cells amaong infil-
traling leukocytes remained comparable between the groups
at remission. Hence, the absolute number of infiltrating
CD4+ T-cells was 4 to 5 fold lower in CXCL13-/~ cords, in
direct propertion 1o the rclative reduetion in total MNCs
(FIG. 13A). On the other hand, monocytes/macrophages
were  disproportionately depleted in spinal cords of
CXCL13~/- mice during late stages of disease. such that the
absolute number of CD45hiCD1 Ib™ cells was, on average.
18 fold lower in CXCL13~/~ than in WT cords (FIG. 14).
A sumilar trend was observed with respect to CD11c+ cells.

[0189] 162. Interestingly, CXCRS was expressed on simi-
lar percentages of CNS-infiltrating ceils in CXCL13~/= and
WT mice. At peak disease, 10-20% of hoth CD4+ and CD4-
T-cells were CXCRS+ irrespective of host genotype. Pur-
tirermore, the cellular composition of CXCR5+ celts did not
diffier. In both groups, approximately 50% of CXCR5+ cells
were CD3+ T-cells, and the other 50% included B cells, NK
cclls. and a subset of myelaid cells.

Discussiaon

{0190] 163. Herein it was demonstrated for the {irs! time
that the lymphoid chemokine CXCL13 plays a pathogenic
role in BAE, a Thl-mediated, organ specific autoimmune
discase. CXCL13 first appears in spinal cords of affecied
mice during the presenting episode and ifs levels rise
steadily as the discase progresses (FIGS, 1, 2). The experi-
ments with CXCL13 deficient mice, as well as with wildtype
mice treated with anti-CXCL13 neutralizing antibodies,
demenstrate that the chemokine contributes to discasc sever-
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ity within days of symptom onset. However, it also exerns
significam cffects during later stages, as reflected by the
decreased rate of relapsing and chronic EAE in CXCL13-/-
animals (FIG. 54, Table 1). In corroboration with these
clinical results, spinal cords from CXCL13-/- mice have
relatively mild inflammatory iafilirates and contain a
decreased percentage of myeloid cells by comparison to
their wildtype counterparts. Furthermore, pathological
changes in CXCI13 deficient mice are confined, in large
part, lo the subpial white matter, whereas multiple deep
white matter iracts are affected in wildtype mice.

[0191] 164, The finding that the lymphoid chemokines,
CXCL13, CCL2I and CCLI19 are upregulated in the
inflamed CNS of mice with EAE is supporied by several
recent publications from other laboratories. Magliozzi e1 al.
reported that CXCL13 transcripts are elevated in the ONS of
PLP,ys.)5 -immunized SJL mice during exacerbations,
although not during remissions (Magliozzi. R., et al. 2004.
J Neuroimnumol 148:11-23). By contrast, jt was found that
CXCL13, CCL21 and CCL19 levels rise steadilv during
disease progression, including the remission phasc between
the first and second exacerbations, as measured by quanti-
tative RPA. Similar results were obtained in independent
experiments using semi-quantitative RT-PCR. The discrep-
ancy between the findings herein and those of Magliozzi and
colleagues might be the result of methodological or sam-
pling differences. Nonetheless, in all studics published thus
far, CNS Tymphoid chemokine levels were found to reach
their height during relapsing or progressive siages of EAL,
suggesting an association between disease chronicity and
chemokine expression within the target organ (Al C.. et al.
2002. Euro J Immunol 32:2133-2144, Columba-Caberas. 5.,
ct al. 2003, Brain Pathology 13:38-51, (Magliorzi, R.. et al,
2004. J Neuroimmurol 148:11-23),

[0192] 165. CXCLI3 is produced by mesenchymal stro-
mal cells in secondary lymphoid tissues (Cyster, 1. G. 1999,
Science 286:2098-2102). However, lymphoid chemokines
can also be secreted by mycloid cells (Ishikawa, S., et al.
2001. J Exp Med 193:1393-1402, Ansel, K. M., ¢t at. 2002.
Immunity 16:67-76). The data pinpoint CD11b+CD11c+
myeloid cells as the cellular source of CXCL13. as well as
CCL19 and CCL21, in the inflamed CNS. Consistent with
these results, Columba-Cabezas and colleagues detected
CCL19in infiltrating leukocytes, which they suspected were
macrophages and dendnitic cells, in EAE lesions (Columba-
Cabezas, S., et al. 2003, Brain Pathology 13:38-51). The
findings do not exclude the possibility that non-hematopo-
etic cells also contribute to lymphoid chemokine production
in the CNS during the course EAE. Based on the RT-PCR
study shown in FILG. 4a it appears that CCL19 and CCL21
mRNA expression declines in spinal cord mononuctear cells
between the first and second episode of relapsing disease,
whereas levels of both chemokines rise in whele spinal cord
tissues harvested at the same time points.

[0193] 166. CXCLI3 has a significant impact on the
severity of inflammatory CNS demyelination and its clinical
manifestations. Although lymphoid organogencsis s
impaired in CXCLI3-/- mice, their resistance (o EAR
cannol be attributed to a failure to activate autoreactlive
T-cells in the periphery. In fact, splenocvies from MOG-
immunized CXCL13-/- mice moum significant antipen-
specific 11.-2 and IFNy responses upen ex vivo challenge.
indicating that autoreactive T-cell priming. clonal cxpansion
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and differentiation does cccur in the absence of CXCL13.
Furthermore, CXCL13 deficient mice develop less severe
EAE than wildtype counterparts following the transfer of
myelin-reactive T-cells that had been primed in chemokine-
sufficient donors (FIG. $5). In parallel experiments it was
shown that aCXCL13 neutralizing antibodies suppress
adopuively transferred EAE in highly susceptible SIL mice
(FIG. 5¢). Collectively, the data indicate that CXCLI3 plays
a unique role during the effector phase of the disease, by
altering the biological activities of CNS infiltrating
CXCRS5+ cells.

[0194] 167 The vast majority of CXCR5+cells in spinal
cord infiltrates of mice with acute EAE are CD4+CD3+
T-cells. CXCRS5+ B cells are present as well, but in sparse
numbers. Although CXCL13 plays an indispensable role in
the [onnation of organized B cell follicles in lymph nodes
and spleen, the chemoXine is not necessary for B or T-cell
accumulation in these argans per se (Forster, R., et al. 1996.
Cell 87.1037-1047, Ansel, K. M., et al. 1999, J Fxp Med,
190:1123-1134). It was shown that CXCLI3 alters the
course of EAE by modulating the biological activities of
CXCRS5+ cells once they have infilirated the CNS, rather
than by attracting them across the blood-brain-barrier ini-
tially. Similar conclusions were reached regarding the
effects of CXCL13 on CD4+CD3- lymphoid inducer cells
during lymphoid organogenesis. While CD4+ CD3- cells
fail 10 induce Peyer’s patches in CXCRS deficient mice, they
accumulale in large numbers in the mesenteric lymph nodes
and spleen. However, in the absence of CXCL13 simulation
the inducer cells fail to cxpress an activated form of a4l
imegrin, which is necessary for interactions with stromal
celts that lead to the induction of intestinal lymphoid tissues
(Finke, D.. ¢l al. 2002. Immunity 17:363-373).

[0195] t68. By analogy 1o its role in the arganization of B
cell follicles, it is shown herein that CXCLI3 coordinates
the positioning of myelin-specific Tells in relationship to
other leukocyte subseis within perivascular infiltrates in a
manner that facilitates cognate celi-to-cell interactions. The
data indicates that CXCL13 is produced by CD11b4CD11c+
myeloid cells within the inflamed spinal cord (FIG. 4). Such
cells could serve as APCs for reactivation of myelin-reactive
T-cells following their passage across the blood-brain bar-
rer. If 5o, a CXCL13 gradient could draw newly arrived
CXCRS+ T-cells directly to APCs bearing myelin peptide/
MHC Class II complexes, thereby facilitating T-cell reacti-
vation in the targer organ. A recent study underscored the
importance of T-cell reactivation within the CNS for the
production of monocyte chemoattractants, recruitment of
macrophages and, ultimately, the clinical manifestation of
LAE (Aloisy, F., et al. 2000. /. Immunol. 164:1705). Inter-
estingly, the histopathological and FACS studies demon-
strate impaired accumnlation of macrophages in BAE
lesions in CXCL13-/- mice, possibly reflecting insufficient
reactivation of myelin-reactive T-cells.

{0196] 169. CXCL13 might also facilitate cellaborations
between T and I3 lymphocyles within the CNS. Cognate T-B
cell interactions are known 1o occur in the CNS of patients
with MS, Jeading to antigen-driven B cell clonal expansion
and antibody production in situ (Baranzini, 8. E., et al. 1999,
J Immunol 163:5133-5144, Correale, J., and de los Milagros
Bassani Molinas, M. 2002. J of Neurology 249:375-389,
Colombo, M., et al. 2000. J Inmmunof 164:2782-2789, Ger-
ritse. K. ef al. 1994 J Neuroimmuno! 49:153-159).
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Magliozz and colleagues identified ivmphoid-follicle like
structures comaining B celis within the meninges of mice
undergoing progressive and chronic-relapsing EAE
(Magliozz, R.. et al. 2004. J Neuroimmunol 148:11-23). As
has been proposed in other autoimmune models, CXCL13
might bring avtoreactive T helper and B cells into close
proximity to one another. Ultimately, this could result in the
local production of pathogenic antibodies. which could
facilitate demyelination (Cross, A. H., et al. 2001, J New-
reimmunol 112:1-14, Lyons, J. A, et al. 1999. Furopean ./
Immunol 29:3432-3439, Genain, C. P, ot al. 1995, Journal
of Clinical Investigation 96:29606-2974).

[0597] 170. In later phases of EAE, the pathogenic effects
of CXCL13 might be realized through aliernative routes,
Previous publications have emphasized the potential role of
CXCL13 in lymphoid ncogencsis in animal models. Trans-
genic expression of CXCL13 under the 1 insulin promoter
results in the formation of Iymph node-like structures in the
pancreas characterized by lymphoid-myeloid aggregales,
MAACAM:-1+ blood vessels and local induction of CC1.21
(Luther, S. A, ot al. 2000. [mumunity 12:471-481). These
same features have been observed in EAE andfor MS lesions
and most likely participate in the perpetuation of chronic ar
relapsing CNS inflammation (Cross, A. H.. et al. 1990. Lab
Invest 63:162-170, Raine, C. S., et al. 1980, Laboratory
Investigation 43:150-157, Raine, C. S., et al. 1984, Labo-
ratory Investigation 51:534-546, Prineas, J. W., and Wrighi.
R. G. 1978, Laboratory Investigation 38:409-421. Prineus,
J. W. 1979, Seience 203:1123-1125, Kanwar, ). R.. ol al.
2000, J Newroimmunol 103:146-152, Alt, C., el al, 2002.
Euro J Immunol 32:2133-2144, Columba-Cabezas, S.. et al.
2003. Brain Pathology 13:38-51). Furthermore, CXC1.13 is
present in the synovial tissues of patients with rheumatoid
arthritis and salivary glands of patients with Sjogren's
syndrome in association with organized B-1-cell aggregates
that resemble lympheid follicles (Shi. K., et al. 2001, J
Immunol 166:630-655, Salomonsson, S., et al. 2002. Sean J
fmrmunol 55:336-342), With the current study, it was dem-
onstrated that CXCL13 was induced in CNS tissues follow-
ing infiltration by myelin-reactive T-celis.

[0198] 171. During the formation of secondary lymphoid
organs, CXCL13 stimulates CD44CD3- lymphoid tissue
inducer cells to express an aclivated form of wdfl and
membrane lymphotoxin-alfi2 (Finke, 13, ct al. 2002. Immin-
nity 17:363-373) both of which are necessary for critical
inferactions with swomal cells. CXCRS+IL-7TRa+C44+
CD3- cells were detected, indicative of lymphoid inducer
cells, in BAE infiltrates.

{0199] 172. The current study is the first to directly
demonstrate a non-redundant role of CXCL13 in an organ-
specific avtoimmune disease. Furthermare, it introduces the
concept that CXCL13 can participate in the pathogenesis af
autoimmune conditions that are traditionally considered 1o
be CD4+ Thl cell driven, as well as in those primarily
mediated by autcantibodies. The dain indicare that agents
that neutrahize CXCL13 or block its receptor can be uscful
in the treatment of human autoimmune conditions. such as
multiple sclerosis.
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Example 2

Expression of Lymphoid Chemokine/Chemokine
Receptor mRNA in Spinal Cords of Mice with
EAE

£0200] 173, To determine whether the lymphoid chemok-
ines. CXC1.13, CCL19, and CCL2] are expressed in the
CNS during EAE, RT-PCR was performed on RNA
extracted from spinal cords from symptomatic mice and
naive conlrols. B10.PL mice (n=5) werc actively immunized
with an immunodominant peptide of myelin hasic protein
(MBP..,.,;) in Complete Freund’s Adjuvant (CFA). At the
time of sacrifice, three mice were in relapse (lanes 1, 3, 4),
one mouse was experiencing the first clinical episode of
disease (lane 2), and onc mouse remained asymptomatic
{lane 5). CXCL13 mRNA was expressed in spinal cords
from the four mice with EAE, but not in asymptomatic or
naive animals (FIG. 1A). CXCRS mRNA (the receptor for
CXCL13) was detectable in two of the diseased cords.
CCL19 mRNA was also present in the discased spinal cords
and, a1 Jower levels, in spinal cords from najve animals. The
expression of CCR7 (the receptor for CCL19 and CCL21)
roughly followed the same pattern. mRNA for CXCLI13,
CCi.19, CCL21, CXCRS$ and CCR7 was detected in spinal
cords from SJL mice and C57BL/6 mice with EAE induced
using peplides of proteolipid protein (PLP) and myelin
oligodenrocyte glycoprotein (MOG), respectively, Hence,
CNS upregulation of lymphoid chemokines appears to be a
general phenomenon in EAE, irrespective of strain or target
auoantigen. CXCL13, CCEL19 and CCL21 are not wpregu-
fated in spinal cords of mice injected with CFA alone.

[0201] 174, Next levels of CXCL13, CCL21 and CCE19
mRNA in the CNS of mice during the course of relapsing-
remilting «isease were measured using an RNase Protection
Assay (RPA). S]L mice were actively immunized against an
immunodominant PLP epitope (PLP ;0 ,5,) in CFA and
assessed daily for neurological deficits. Representative mice
were sacrificed during the first episode, remission, and
relapse of EAE, respectively, for mRNA quantification. It
was found that expression of all threc lymphoid chemokines
rose progressively during the disease course (FIG. 2A).

[0202] 175. FIGS. 1A and 2A demonstrate that Iymphoid
chemokine and chemokine receplor mRNA are vpregulated
in the cords of mice with EAE induced by active immuni-
zation with myelin peptides in combination with adjuvants
(CFA and Bordetella pertussis toxin). In previous studies it
was found that draining lymph node {LN) cells from SIL
mice immunized with PLP peptide in IFA (withour heat
killed Mycobacteria) anly induce EAE in maive recipients
following antigenic challenge in the presence of recombi-
nant IL-12 (Segal, B. M., et al. 2000. J Immunol 164:5683-
S68R, Bagaeva, L. V., et al. 2003. J Neuroimmunol 137:108-
116). FIG. I B demonstrates that spinal cords harvested from
mice with passively transferred EAE (12 days following
injection of PLP/IFA primed, [L-12 stimulated T-cells), but
not healthy controls, express CXCL13 and CXCRS. Fur-
thermore CCL19 and CCR7 mRNA are also upregulated in
the CNS of symptomatic recipients of encephalitogenic
T-cells by comparison to control mice.

[0203] 176, FIGS. 1 and 2 demonstrate that lymphoid
chemokines are present in spinal cords of mice with EAE on
the mRNA level. In order to test whether this mRNA is
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translated inte protein, Western blot analyses was performed
on pooled spinal cords from 10 niice with adoptively wans-
ferred EAE (mean clinical score 2.5) and 10 healthy con-
trols. Spinal cord lysates from each group were immuno-
precipitated using heparin  Sepharose. as previously
described (Luther, S. A., et al. 2000, PN43 97:12694. Anscl,
K. M., et al. 2000. Nature 406:309-314, Luther, S. A, et al.
2002. J Immunol 169:424-433). The chemokine prateins
were detected with goat anti-mouse CCL19, CCL21 or
CXCLI3 (R&D Systems, Minneapolis, Minn.) followed by
anti-goat horseradish peroxidase (Pierce Endogen): devel-
opment was with Supersignal West Femto Maximum Sen-
sitivity Substrate (Pierce). Recombinant chemokines and
spleen lysates were used for posilive conirols. CXCL13.
CCL2] and CCL19 proteins were readily detected in cords
from the mice with EAE, but noi healthy controls (FIG. 1C).
Lysates from symptematic and healthy mice vielded similar
amounts of f-actin, a housekeeping protein. Similar results
were obtained with cords from MOG-sensitized C57BIE/6
mice.

[0204] 177 In several EAE models intrathecal CXC1,13
and CCL19 were found to be asscciated with MHC class 11
transactivator (CIITA) form I, a dendntic cell-specific
molecular marker (FIG. 2A, Suter, T, et al. 2000, fur J.
Immunol. 30:794). This indicates that dendritic cells arc
present in relapsing EAE lesions. Dendritic cells could be
atracled to inflammatory foci by lymphoid chemokines
(Cyster, 1. G. 1999. Science 286:2098-2102, Moser. B., and
Loetscher, P. 2001. MNature Imnmunology 2:123-128. Camp-
bell, I. I, etal. 1998. J. Cell. Biofo. 141:1053). On the other
hand, myeloid dendritic cells have been shown 0 produce
CCL19 as well as CXCL13 under some circumstances
(Vissers, I. L. M., et al. 2001. Enr J, Jmmunol. 31:1544, 26]).
GM-CSF drives the differentiation of CNS microglia into
myeloid DC in vitro (Fischer, H. G. and Reichmann. G.
2001, J Immunol. 166:2717, Santambrogio, L., el al. 2001.
PNAS 98:6205, Aloisi, F. ct al. 20000 J Joumnel.
164:1705). Interestingly, GM-CSF is commonly produced
by activated T-cells including myelin-reactive CD4+ T-cell
lines (Wong, R. L., et al. 1989, Cell. Immunal. 123:445),
Furthermore, it is expressed in the inflamed cords of mice
with EAE in association with CD3 (FIG. IA). Hence.
GM-CSF, secreted by myclin-reactive T.cells in EAL
lesions, can stimulate microgha to differentiate into myeloid
dendritic cells and produce lymphoid chemokines locally.

[0205] 178. In order to assess whether dendritic-like cells
accumulate in EAE lesions in association with infilirating
T-cclls, frozen or whole mouar sections of spinal cords from
symplomatic mice were stained with a moneclonal antibody
against CD1lc, a myeloid dendritic cell marker. CDilc*
cells were readily detected within perivascular infiltrates.
Furthermore, these dendritic-like cells formed clasters with
CD4* T-cells (FIG. 8).

[0206] 179. In an initial attempt 1o identify the cellular
source of lymphoid chemokines in the CNS during EAL.
mononuclear cells from spinal cords of symptomatic mice
werc isolated over a 30%/70% Percoll gradient. Flow cyto-
metric analysis revealed that these cells were bore marrow
derived (95% of the total cell population was CID43*) and
consisted primarily of myeloid cells, many of which express
the dendritic cell marker CD1lc (FIG. 4A), Lymphoid cells
were almost exclusively CD4* Tcells, and comprised 26%
aof the total population. RT-PCR studies revealed that
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CD11c*CDIIb* spinal cord inflammatory cells, purified
from mice at peak disease, express CXCLI13, CCL2] and
CCL1Y mRNA (FIG. 4B). Interestingly. while CXCL13
mRNA levels appear to rise in the CD11c¢* cells between the
first and second EAE episode, CCL19 and CCL21 mRNA
levels wane.

[0207] 180. The results shown in FIGS, 1A, and 2A
indicatc that CXCL13 is produced in the CNS during
clinical EAE and that its receptor, CXCR3, is expressed on
the mRNA level concurrently. CXCRS is expressed on a
subser of CD4™ T-cells in germinal centers in peripheral
lymphoid tissues (Kim, C. H., et al. 2001, J Exp Med.
193:1373-1381). Collectively, these observations led to the
bolicl that myelin-reactive effector T-cells might express
CXCRS, thereby facilitating their migration from peripheral
sites to active demyelinaling lesions, altering their localiza-
tion within inflammatory foci in the central nervous system
(possibly 10 faciliate interactions with B cells or myeloid
cells), and/or facilitating their stimulation within the central
nervous system. If so, PLP-primed LN cells used to induce
EAE in adoptive transfer studies might include CXCR3*
CD3" T-cells. To investigate that possibility, PLP-primed
LN cells were harvested 4 days after antigenic stimulation in
vitro and permeabilized them prior to staining with FITC-
labcled anti-CXCRS monoclonal antibodies and analysis by
flow cytometry. A control sample was labeled with isotype
matched, FITC-labeled, antibodies. As shown in FIG. 9, a
subset of CD3+ T—cells among the PLP-primed LN cells was
indeed positive for CXCRS. Similar results were obtained
by staining for CXCR35 on the cell surface.

[0208] 181, In order to measure CXCRS5+T-cell accumu-
lation in the CNS during EAE spinal cord menonuclear cells
were isolated from mice during the first exacerbation and
stained ihem with flourochrome-labeled monoclonal anti-
hodies specific for CXCRS and either CD4 or CD3. Subse-
quent llow cytometric analysis revealed that between
11-16% of CNS inflammatory cells were CD4* CXCRS*. A
representative example is shown in FIG, 5C. Vintually all of
these cells bore the memory cell marker CD44 and
expressed iCOS, (This cell surface phenotype is typical of
germinal center follicular helper CD4+ T-cells that promote
B cell diflerentiation. The percentage of CD4*CXCRS*
T-cells within the CNS mononuclear cell compartment
increases as the disease advances. By ihe second relapse
they comprise 23-25% of spinal cord moncnuclear cells.
Although lgM+ CXCRS5+ B cells anly comprise a minor
subset of CNS inflammatory cells during the first exacerba-
tion, they accumulate in greater numbers in later stages.

[0269] 182. The data shown in FIG, 3 demonstrates that
CXCR5* CD4* T-cells infiltrate the CNS in correlation with
local CXCL13 expression. The impact of CXCL13 neutral-
ization on clinical EAE was assessed. SJL mice were treated
with goat ami-mouse CXCL13, isotype malched control
antibodies or PBS (n=53/group) on days 3, 6 and 10 post
transter. Animals were examined daily and rated for neuro-
logical impairment on a 5 point scale. As shown in FIG. 5,
the animats treated with anti-CXCL13 were protected fram
EAE.

10210] 183. In a parallel approach to that illustrated in
F1G. 5. C57BL/6 wildtype and CXCL13 deficient mice
were immunized with MOG,, ;¢ in CFA and rated them
daily for neurological deficits, Although CXCEL13~/~ mice
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succumbed to clinical EAE, the intensity of their symploms
was significantly reduced and they recovered at a faster rate
and more completely than their wildtype counterparts.

[0211] 184. CXCL13 deficient mice have disorganized
splenic architecture as well as a paucity of ceriain lymph
nodes. Therefore, resistance of these mice to BALE can
results from defective priming of autoimmune effector cells
in the periphery as opposed 1o defeclive recruitment and/or
retention of CXCRS* T-cells in the CNS. To address that
passibility MOG-specific responses of splenocytes from
mice were measurcd by a number of T-cel] assays. It was
found that sensitized CXCL13 deficient animals mounted
significant lymphoproliferative, IFNy and IL-2 resposses on
ex vivo challenge that were comparzble to those of their
wildtype counterparts (Table 1). In fact, MOG-specific pro-
liferation appeared to be enhanced in CXCL13-/~ mice,

Example 3

CXCRS5" and CCR7" Leukocytes Accumulate in
EAE Lesions

[0212] 185. 1t has been shown that CCR7* and CXCRS*
lenkocytes accumulate in the CNS during the course of
EAE. Alt and colleagues detecied CCR7* cells in perivas-
cular EAE infiltrates by in situ hybridization and immun-
oshitochemical analysis. Furthermore, it was found that
CCRT7* cells appear in spinal cords of sick mice by RT-PCR
(FIG. 1A). In addition, CXCRS* C4* T-cells accumulate
in the CNS as early as the first episode of EAE (FIGS. 1A,
2A, and 3). The infiltrating T-cell populalion becomes
increasingly enriched for CXCR5* and CCR7* cells during
diseasc progression, in conjunction with rising levels of
CXCL13 and CCL19 (FIG. 2A). CXCR5* IgM* B cclls
begin to appear in the CNS during the first relapse in SIL
mice and during the chronic phase of EAE in CS7BL/6 mice.
A population of CD4, CD3, CCRT* cells that can represent
mature CD11e” dendritic ceils arise at an earty time point in
the clinical course.

[0213] 186. The chemotaxis of spinal cord monenuclear
cells harvested from mice with EAE across a transwell
membrane in response 10 a CXCLI3, CC119 ar CCL21
gradient (Legler, D F, et al. 1998. J Exp. AMed. 187:665)
can be measured. In addition, migrating cells can be rigor-
ously characterized by flow cytometric analysis. It has been
found that CCR7* and CXCR5* populations within CNS
infiltrates evolve aver the cowse of EAE. For example.
CXCRS* cells are almost exclusively CD4* at the time of
the first exacerbation 1n SJI. mice, whereas CXCR5* B cells
begin to accumulate by the subsequent relapse (FIG. 3). B
cells also become more prominent in chronic EAE infiltrates
of MOG-sensitized C37RL/é mice as the discase advances.

[0214] 187. The lower chamber of a transwell (Custar; 5.0
pm pore size filiers/6.5 mm diameter) can be filled with
tissue culture media with or without recombinant CXCLL13.
CCLI9 or CCL21 (R&D Systems) over a range of concen-
trations (between 3 and 100 aM in a total volume of 0.6 ml).
These concentrations were chosen based on previous reports
of optimal conditions for stimulating chemotaxis (Lealer. D.
F, et al. 1998. J fxp Med. 187:665). CNS mononuclear
cells (enriched over a Percoll gradient) can be added 1o the
upper chamber (1.5x10¢ cells in 0.25 ml). After a 3 hour
incubation at 37° C., 3% CQ,, cells can be harvested from

XX
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the lower chamber, concentrated by centrifugation, counted
and stained with FITC- and’ or PE-labeled antibodies spe-
cific for selected leukocyte markers (such as CD4, CD8,
IgM. B220 and CD1lc). In certain instances cells can be
costained lo measure memory markers (CD62L, CD44),
costimulatary molecules (iCOS, CI40, CD40L), or cytok-
ine receptors (IL-7R) The samples can then be subjected to
flow cytometric analysis. Whole splenic cell suspensions or
purified splenic subpopulations can serve as positive con-
trols (B cells for CXCL13; T-cells for CCL19/CCL21). Each
assay can be done in triplicate. In cerain experiments
neutralizing antibodies can be added along with recombinam
chemokines to some wells to further demonstrate the speci-
ficity of chemotaxis.

[0215] 188, Data can be presented as the number of
migrated cells (either total or of a particular subset) inlo
chemokine-containing wells minus the number of migrated
cells inlo wells containing media only. Means and p values
can be determined by ANOVA with parametric, 2-tailed
post-hoc analysis. This approach can allow in detail char-
acterization of the celt surface phenotype of CNS mono-
nuclear cells that are responsive to individual lymphoid
chemokines during different stages of EAE,

(0216] 184, CXCLI13 can stimulate CXCR5*CD4* T-cells
in inflammatory demyelinating lesions. Furthermore, these
cells can co-express iCOS, TL-7 receptor and CD40L, a
profile reminiscent of germinal center folticular helper
T-cclls. At later stages of discase, IgM* CXCR5* B cells can
comprise a larger percentage of CXCL13-responsive cells
within the CNS infltrates. On the other hand, CCL19 and
CCl.21 can stimulate CCR7"CD4” T-cells wilh 2 resting or
‘Tem phenotype as well as CCR7* CDlic* myeloid cells.

[0217] 190. During later stages of EAE in C57BL/6 mice
a growing population of CXCRS*CD3™ cells has been
detected, at least some of which appear to be B cells. This
subpopulation can be characterized in detai] by costaining
for B220. inmunoglobulin light chains, CD19, CD4 and
CD40. The relative dependence of CXCR5* subsets on
CXCL13 for CNS accumulation can be determined by
performing flow cytometric analysis on spinal cord mono-
nuclear cells from wildtype and CXCL13 deficient mice
following the transfer of cncephalitogenic T-cells.

[0218] 191. Analogous experiments can be performed
using plt/plt mice to assess the role of CCL21 and CCL19 on
the recruitment of CCR7* leukocytes. Once again an adop-
tive transfer model can be used. For flow cytometric analy-
sis, infilirating CCR7* CI24* T-cells can be costained with
antibodics against CD62 and CD44 in order to distinguish
naive and central memery lymphocytes, Mononuclear cells
against CDiHe and CDLb can be stained in an attempt to
detect mature CCR7* dendritic cells that are responsive to
CCL19/21.

[0219]  192. These studies can indicate that CCLI1%2] can
be required for optimal accumulation of CD11¢* mycloid
cclls and central memory and naive T-cells 1o CNS infil-
trates. On the other hand, CXCIL13 promotes the recruitment
of activaled CD4™ T-cells (with a cell surface phenotype
characteristic of follicular helper cells) and B cells.

[0220] 193. The data disclosed herein indicate that,
although lymphoid chemckine production begins in the
CNS during the first exacerhation, leveis risc substantially at
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relapse (FIG. 2A). Therefore, CD4* T or B cells expressing
a genctic marker can be transferred into actively immunized
mice during their fiest remission of EAE. The homing
patterns of the transferred cells can then be followed during
the subsequent relapse in hosts injecied wilh either neutral-
izing antibodies against lymphoid chemokines or control
antibodies. 1t is understood that lymphoid chemokine neu-
tralizing antibodies can block the homing of transferred cells
1o the CNS.

[0221] 194. EAE infiltrates contain a substantial number
of T-cells that express a najve phenotype (Raine, C. S.. et al.
1984, Laborarory Invesiigation 51:534-546). Many naive
T-cells express CCR7, the receptor for CCLI9 and CCL21
(Cyster, 1. G. 1999, Science 286:2098-2102, Lauther. 8, A.. ¢
al. 2002. J fimmunol 169:424-433). Therefore. the eflects of
CCL19 and CCL21 blockade on the migration of resting
T-cells to the CNS during EAE relapses in SIL mice can he
assessed, For example, Thyl.2* SJL, mice can be used as
donors and congeneic SIL Thyl.1* mice as recipients. The
latter mice are obtained from Jackson Laboratorics. They
have been tested extensively to show a fack of allorcactivity
to the Thy-1 disparity. Following injection donor cells can
be identified by staining with antibodics specific far the Thy
§.2 marker.

{0222] 195, CD4* T-cells expressing a naive phenotype
{CD62"2" CD44'™) can be purified from pooled lymph
nodes and spleens of unmanipulated Thy 1.2* donors by
FACS soriing. These cells will then be injected into Thy1.1*
mice during their first remission of BEAE (defined as a
clinical score of 1 ot 2 poinls below peak severity main-
tained for 2 or more days). Hosts can be divided into two
groups, one of which can be treated with a cocktail of
neutralizing antibodies against CCL19 and CCL21 (R&D
Systems) and the other with isotype matched control anti-
bodies (250 pg of each mAb ip./mousc every 72 hours from
the time of cell wansfer onwards). This dosing protocol has
been previously used to neutralize CCL19 and CCL21 in
vivo in other experimenta) systems with significam hiologi-
cal effects (Itakura, M., ¢t al. 2001. J fmnmunol. 166:2071).
Mice can then be sacrificed at the time of expected peak
relapse. Mononuclear cells can be isolated from their spinal
cords and stained against CID4 and Thyl.2 prier to flow
cylometric analysis.

[0223] 196. As mentioned above, a subset of activated
CD4" T-cells and B cells home 1o the CNS during relapsing
EAE in response to CXCL13. To test this, PLP-reactive
CD4* T-cell lines derived from Thyl.2* SI. dogors can be
injected into Thyl.1™ hosts during the first remission of
actively induced EAE. In other experiments Thyl.2* lgM*
CD19* B3 cells, isolated from najve splenocytes using mag-
netic beads or FACs sorting, can be transferred. Subse-
quently, the hosts can be treated with either a neutralizing
antibody against CXCL13 or isotype maiched coatrol anti-
bodics (R&D Systems, 200 pg/mouse i.p. every 72 hours,
FIG. 5; (Ttakura, M., et al. 2001. J fmpnuol. 166:2071) unli}
sacrifice at the time of expected relapse. CNS-infiltrming
mononuclear cells can then be isolated and analyzed lor the
presence of Thy1.2* CIM* or Thy1.2* CD19* emigrants. [t
is understood from the experiments ahove that anti-CCL19/
21 antibodies can block the migration of naive cells (includ-
ing those reactive to secondary myclin epitopes) and anli-
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CXCLI3 antibodies can block the migration of primed
myclin-reactive T-cells and B cells to the CNS during EAR
relapses.

Example 4

Lymphoid Chemokines Play a Physiological Role
in the Establishment of Progressive and Relapsing
EAE

[0224] 197. Chemokine deficient mice can be used to
assess the contribution of CXCL13, CCL19 and CCL21 to
disease severity and chronicity. CXCL13 deficient mice on
a C37BLIG background (Anse), K. M., e al. 2000. Narure
406:309-314, Ansel. K. M., etal. 2002. Immunizy 16:67-76)
and plt mice (which are deficient in CCL19 and CCL21 in
sccondary bymphoid tissues), also on a C57BL/6 back-
ground, were obtained (Luther, S. A, et al. 2000. PNAS
9712694, Mori, 8., etal. 2001. /. Exp. Med. 193: 207, Gunn,
M. D.. el al. 1999. J. Exp. Med. 189:451-460, Nakano, H.,
and Gunn, M. D. 2001. J frmunol. 166:361),

[0225] 198. In the experiments disclosed herein it was
found that clinical EAE was suppressed in actively immu-
nized CXCL3-/- mice. However, sccondary lymphoid
tissues were disorganized in these knock-outs as well as in
plt mice, Plt mice demonstrate disrupted homing of naive
T-cells and activated dendritic cells to T-cell zones and an
abnormal distribution of T-cells within secondary lymphoid
tissucs (Gunu, M. D_, etal. 1999. J. Exp. Med. 189:451-460).
CXCLI3 deficient mice have absent or very sparse periph-
eral lymph node tissues, a reduced number of Peyer's
patches and they lack follicular dendritic cells and organized
follicles (Gunn, M. D, ct al. 1998. Nature. 391:799, Ansel,
K. M., et al. 2000. Nature 406:309-314). Such abnormalities
of secondary lympheid tissue might interfere with the prim-
ing and/or expansion of antigen-specific T-cells in vivo in
response 10 vaccination. An adoptive iransfer model in
which wildtype myelin-reactive T-cells are injected into
naive, syngeneic chemokine-deficient or wildtype recipients
allows for the avoidance of antifacts arising from insufficient
effector cell activation, differentiation and/or expansion sec-
ondary 10 lvmphoid chemokine deficiencies during T-cell
priming.

[0226] 199. C57BL/S mice are relatively resistant to EAE
induced by the adoptive transfer of myelin-primed T-cells
zeeording to standard protocols. However, it has been shown
that myelin cligodendrocyte glycoprotein (MOG)-specific
T-cells from primed C57BL/6 donors acquire encephalito-
genic propertics following antigenic challenge in the pres-
ence of recombinant 1L-12 (Spahn. T. W., et al. Ewr. J.
Immunol. 29: 4060). Therefore, this approach can be used 1o
compare the effector phase of EAE in chemokine-deficient
and wildtype hosts. In each experiment donor cells can be
cultured with an optimal concentration of MOG peptide (25
pg/ml) and murine IL-12 (5 ng/ml) in TCM. At 96 h. the
cells can be harvested, washed, counted and injected into sex
and age matched wildtype and chemokine deficient recipi-
ents (50x10° cells/mouse i.p.). The discase incidence, chra-
nicity, relapse rate, severity and histological features can be
compared between the experimental groups. The signifi-
cance of observed differences can be assessed using either
Student’s t test or the Wilcoxon signed rank test. It is
understood thal CXCL13-/- and plt mice can experience a
relatively mild from of EAE with more complete recovery
[rom exacerbations.
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[0227] 200. One of the ways in which CNS Ivmphoid
chemokines can facilitate clinical EAE is by ompanizing
white matter infiltrates through the process of lympho:d
neogenesis. In fact, mice that express a CXCL13 or CCLL21
transgene under contro] of the rat insutin prometer develop
lymph-node like structures in the pancreas that contain I and
B cell zones, high endothelial venules and stromal cells.
Transgenic CXCLI3 also induced CCI.21 expression in
inflamed blood vessels and stromal cells within these lym-
phoid structures.

[0228] 201. A similar phenomenon can occur during the
development of white matter infilirates during EAE, driven
by the production of endogenous lymphoid chemokines in
the CNS. Indeed, it has been found that MAdCAM-! is
upregulated on cerebrovascular blood vessels in inflamed
cords of wildtype mice with EAE (FIG. 10). Furthermore.
a subpopulation of CXCR3*adp7” IL-TR*'CD4"CD3" cells
were detected among spinal cord mononuciear cells that
could represent lymphoid precursor cells (mesenchymal
cells that fix sites of lymphoid organogenesis). Hencc, spinal
cords from wildiype and lvmphoid chemokine deficiem
adoplive transfer recipients can be compared for features of
lymphoid neogenesis and for accumulation of lympheid
precursor cells.

[0229] 202. Spinal cords can be removed from wildtype.
CXCLI3 deficient, and pl¥/plt mice with adoptively trans-
ferred EAE across a range of clinical scores. An atiempt can
be made to match animals across groups based upon degree
of paralysis. Representative cords can be snap frozen. sec-
tioned and stained for BP3 and ER-TR7 (Accurate Chemi-
cals), antigens commen to stromal cells in B and T-cell areas
of lymphoid organs. This approach was used to deteet a
network of stromal cells in the pancreatic infiltrates of
RIP-CXCL13 transgenic mice. Conliguons sections can be
stained with antibodies specific for HEV-like adhesion mol-
ecules including MAACAM-1 and the peripheral lvmph
node addressin, PNAd. Immunoreactive cells can be counted
in spinal cord sections from 6-8 different areas by two
blinded examiners al x10 and x63 magnification. Lastly,
CCL21 cxpression in cords from CXCL13 deficient can be
compared to wildtype mice by RPA and immunohistochem-
istry.

[0230] 203. Accumulation/modulation of lymphoid organ
precursar cells to the CNS: Lymphoid ergan precursor cells
(bearing the cetl surface phenotype CD4*CD3 IL-TRa*) fix
sites of furure lymph node organogenesis during early devel-
opment. These cells are CXCRS*CCR7* and are drawn 1o
peripheral lymphoid arcas by CXCLi3 and/or CCLI%Y
CCL21. Although CXCL13 and CCL19/21 have averlap-
ping functions in aftracting the precursor cclls they are not
completely redundant. That lymphoid precursor cells are
recruited into the CNS during AR by lymphoid chemok-
ines can be tested using the following strategies: (i) Flow
cytometric studies: Spinal cord mononuclear cells from
wildtype, CXCIL.13~/~ and plt/plt adoptive transfer recipi-
ents can be pooled and costained with antibodies against
CD4, CD3, IL-7 receptor, 0437 integrin andfor CXCRS or
CCR7 prior to analysis on the {low cytometer, Cells cxpruss-
ing a lymphoid precursor ccll surface profile can be profiled
in each group; (ii) RT-PCR for [d2 and RORy wanscription
factars that are expressed by lymphoid precursor cells:
Transcripts for 1d2, a helix-loop-inhibitor, and RORy a
retinoic acid receptor-relaled orphan receplor, have been
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detecied in CD4*CD37IL-TRa* lymphoid precursor cells.
['urthermore, both of these transcription factors appear to be
critical for the generation andfor survival of the precursor
cells. (CD4*CDI"IL-TRe*CD45" cells are absent 1n embry-
onic intestines of mice that are genetically deficient in either
Id2 or RORy. Both knock-outs lack lymph nodes and
Peyer’s patches.) Consequently, 1d2 or RORy can be used as
markers of lymphoid precursor accumulation in the CNS.
Spinal cords can be harvested from wildtype and lymphoid
chemokine deficient mice at serial time points following
adoptive transfer of encephalitogenic T-cells. RNA can be
extracted [rom individual cords and perform RT-PCR with
primers specific for 1d2, RORy and f-actin, CXCL13 and
CCL1921 deficient mice may not support lymphoid neo-
genesis in the CNS during EAE and CD4*CDA7IL-7Ra*
cells can fail to accumulate in white matter lesions.

{0231]  204. There is un extensive literature suggesting that
antibodies are produced within the CNS of paticnt with MS,
Furthermore, analysis of VD) transcripts from cerebraspinal
{luid cells or brain aulopsy specimens suggests that B cells
undergo somatic hypermutation and terminal differentiation
within the CNS. The data disclosed herein demonstrate that
B cells also undergo isotype switching in the CNS during
EAE. In panicular, circle transcripts and mRNA encoding
aclivation induced cytidine deaminase (AID) has been
detected in spinal cords from sick mice but not naive
controls (FIG. 11). Circle transcripts (CTv), from DNA loci
excised during switch recombination, are a specific and
immediate byproduct of isotype switching in B cells and are
considered a hallmark of active B cell activation. AlD is a
B cell-specific cnzyme that is essential for somatic hyper-
mutation and isotype switching. It is expressed at high Jevels
in perminal center B lymphocytes. Since CXCL13 attracts
CD40L*CD4™ T-cells and B cells 10 follicles and facilitates
germinal center reactions, the chemokine can promote T-B
cell collaborations in white matter infiltrates during EAE.

[0232] 205. CXCLI13 deficient and syngenic wildtype
mice ¢an be sacrificed at serial time points following the
transfer of encephatitogenic T-cells. Mice can underge int-
racardiac perfusion with PBS prior to spinal cord harvest,
mRNA can be extracted from individual spinal cords and
perform RT-PCR with primers for AID, Ip heavy chain circle
transcripts (particularly CTy2a, a circle ranseript specific
for the Th! dependent 1gG2a isotype), Mb-1 (a B cell-
specific marker), CD4 and B-actin. RT-PCR can be followed
by Southem blot hybridization with internal oligonucleotide
probes specific for the relevant molecules. Band intensities
can be measured by phosphorimaging and normalize AID
and CTy2a levels to Mb-1 (2 measure of B cell infiltration).
It is understood that AID and CTy (circle transeript) expres-
ston can be reduced or absent in spina] cords from CXCL13
deficient mice.

Example 5

Monoclonal Antibody Against CXCL13
Amelioralcs Adoptively Transferred EAR

{0233] 2. Experiments with CXCL13 deficient mice and
immunocompetent mice treated with polyclonal antibodies
against CXCIL13 indicated that the chemokine js important
for the clinical manifestation of experimental autoimmune
encephalomyelitis (EAE) (FIG. § A-C). It was next ques-
tioned whether anti-CXCLL13 monoclonal antibodies would
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suppress EAE when administered during the effecior phase
of disease, To address that question an adaptive transfer
model was used in which naive B10.PL mice were injected
with activated, syngeneic T-cells that express a transgenic
T-cell receptor specific for a peptide fragment of mvelin
basic protein (MBP-TCR). MBP-TCR cells were stimulated
with MBP peptide Acl-17 and recombinant murine J1.-12
for 96 hours prior to transfer (35x10° cells/recipiem). The
adoptive transfer recipients were then treated with either a
neutralizing monoclonal antibody against CXCLE3 or 1s0-
type matched contre! antibody on days 3. 6 and 10 post
transfer (n=5/group). As shown in FIG. 13, mice in the
contro] group developed a severe form of EAE that peaked
on day il with a mean clinical scare of 3.5. consistent with
significant hindlimb paresis. By contrasi. mice ireated with
the anti-CXCL13 monoclonal antibody experienced a rela-
tively mild course with a mean score of 0.83 on day 11,
indicative of limp fail bul no disccmable limb weakness.
These results indicate that anti-CXCLI13 monoclonal anti-
bodies are effective therapics for inflammatory conditions
including but not Kmited to multiple sclerosis.

[0234] 206. Throughout this application, various publica-
tions are referenced. The disclosures of these publications in
their entirciies are hereby incorporated by reference into this
application in order to more fuily describe the slate of the an
to which this invention pertains. The references disclosed
are also individually and specifically incorporated by refer-
ence herein for the material contained in them hai is
discussed in the sentence in which the reference is relied
upon.

[0235] 207. Tt will be apparent 10 those skilled in the an
that various modifications and variations can be made in the
present invention without departing from the scope or spirit
of the invention. Other embodiments of the invention will be
apparent to those skilled in the arl from consideration of the
specification and practice of the invention disclosed herein,
Iv 15 intended that the specification and examples be con-
sidered as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NO&: 21

<210> SEQ ID NO 1

<Z211> LENGTH: 13

<i12> TYPFE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Seguence:/Note=
Synthetic Construct

<400> SEQUENCE: 1

His Ser Leu Giy Lys Trp Leu Gly His Pro Asp Lys Phe
1 H 10

<210> SEQ ID NO 2

<211> LENGTH: 11

<212> TYPE: BRT

<213> ORGANISM: Artificial Seguence

«220> FEATURE:

€223> OTHER INFORMATION: Description of Artificial Sequence:/Note=
Synthetic Construct

«400> SEQUENCE: 2

Ala Ser Gln Lys Arg Pro Ser Gla Arg His Gly
1 3 10

<210> SEQ ID NG 3

<211l>» LENGTH: 21

<212» TYPE: PRT

<213»> QRGANISM: Artificial Segquence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Notes
Synthetic Construct

<400> SEQUENCE: 3

Met Glu Val Gly Trp Tyr Arg Ser Pro Phe Ser Arg Val Val His Ley
1 5 10 15

Tyr Arg Aen Gly Lys
20

<210> SEQ ID NO 4

<211> LENGTH: 20

<212» TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Notes=
Synthetic Construct

<400> SEQUENCE: 4

tgaggctcag cacageaacg 20

«210> SEQ ID NO 5

<211» LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

«223> OTHER INFORMATICN: Description of Artificial Sequence:/Note=
Synthetic Construct

<400> SEQUENCE: 5

cttgageatt ceoctoteage t 21

Lo
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-continued

<210> SEQ ID NQ 6

<Z11> LENGTH: 21

«212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Seguence:/Notes
Synthetic Construct

<400> SEQUENCE: §

ctgcctcaga ttatctgecea t 21

«2i0> SE ID NO 7

<211> LENGTH: 21

<212> TYPE: DNA

<213» ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Notes
Synthetic Construct

<40G> SEQUENCE: 7

gccagegtga ttcacatcte t 21

210> SEQ ID NO 8

<211» LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Notes
synthetic Censtruct

<400> SEQUENCE: &

atgaactace cactaaccct g 21

<210> SEQ ID NC %

<21l> LENGTH: 21

212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Note=
Synthetic Construct

<400> SEQUENCE: 9

aggtgsacca ggeotctagtt t 21

<210> SEQ ID NO 10

<211> LENGTHE: 24

<212» TYPE: DNA

<21)> ORGANISM: Artificial Sequence

«220> FEATURE:

<223> OTHER INFCRMATION: Description of Artificial Seqguence:/Note=
Synthetic Construct

<400> SEQUENCE: 10

gtgctggtgg tqgeotetcot tgte 24

<210> SEQ ID MO 11

<211> LENGTH: 22

<212> TYPE: DHA

<213> ORGANISM: Artificisl Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:/Note=
Synthetic Construet

<400> SEQUENCE: 11

cgtgtecteg ccgetgttet te 22

61
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35

-continued
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<210>
<2il>
<212>
<213>
«220>
<223>

<400>

SEQ ID RO 12

LERGTH: 24

TYPE: DA

CORGANISHM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Depcripticn of Artificial Sequence:/Notew
Synthetic Conetryct

SEQUENCE: 12

gtgatgeocct ggoooyggaag attt

«210>
<«21l>
<212»
<213>
<220
<223>

<400>

SEQ ID KO 13

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE :

OTHER INFORMATION: Descriptien of Artificial Seguence:/Note=
Synthetic Construct

SEQUENCE: 1]

tcggggegac tggggatact gagg

<210>
<21ti>
<212>
<213»
<220>
<223

<400>

SEQ 1D MO 14

LENGTH: 27

TYPE: DKA

ORGANISM: Artificial Sequence

FEATURE :

OTHER INFORMATION: Description of Artificial Sequence:/Notes

synthetic Construct

SEQUENCE: 14

gggagecset teaagataca agtgace

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 15

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Descriptien of Artificial Sequence:/Note=
Synthetic Construct

SEQUENCE: 13

cggggccagt tccctocaag ac

<210>
<21l1»
<212>
213>
<220>
223>

<400>

SEQ ID HO 1§

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:/¥Notes
synthetic Construct

SEQUENCE: 16

gccagggggt ctagaage

<210
<21i>
<212»
<213>
<220
<223>

<400>

SEQ ID N0 17

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequenca:/Note=
Synthetic Construct

SEQUENCE: 17

24

24

27

22

18
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-continued

tcactiggea cocagtacea

«210> SEQ ID NO 18

<2il> LENGTH: 20

<212> TYPE: DRA

<213» ORGANISM: Artificial Sequence
<220> FEATURE:

20

<223> OTHER INFORMATION: Descripticn of Artificial Sequence:/Note=

Synthetic Construct
<400> SEQUENCE: 18

caggecaagyg tetatgaacyg

<210> SEQ ID NO 19

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence
«220> FEATURE:

20

<223> QTHER INFORMATION: Description of Artificial Sequence:/Note=

Synthetic Construct
<4Q0> SEQUENCE: 1%

attgtatgge tgocagtgatg tc

<210> SEQ ID No 20

<211> LENGTH: 25

«212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

22

<223> OTHER INFORMATION: Description of Artificial Sequence:/Note=

Synthetic Construct
<§00> SEGUENCE: 20

gttggataca ggoccagactt tghtty

«210> SEQ 1D WO 21

<21l» LENGTH: 22

<212> TYFE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

25

<223> OTHER INFORMATION: Description of Artificial Seguence:/Notee

Synthetic Censtruct
<400> SEQUENCE: 21

agggtaggct ggectatagq ot

22

1. Amethod of screcning, for an agent that ighibits a T-cell
medsated inflammalory response in a subject with an inflam-
malory response comprising administering to the subject the
agent and detecting the presence of CXCLI3 in the subject,
wherein a reduction in the level of CXCL13 as compared to
a control Jevel indicates an agent that inhibits the inflam-
matary response,

2. The method of claim 1, wherein the agent is a neutral-
izing antibody o CXCLI13.

3. The method of claim 1, wherein the agent is an
antibody to CXCRS and wherein the antibody blocks
CXCLI3 binding without causing signaling through
CXCRS.

4. The method of claim 1. wherein the agent is a soluble
form of CXCRS.

5. The method of claim 1, wherein the inflammatory
respanse comprises a respanse to an inflammatory condi-
tion,

6. (canceled)

7. The method of claim 1, wherein the inflammatory
response comprises a response to a viral antigen.

8. {canceled)

9. The method of claim 1, wherein the inflanunatory
response comprises a response 1o a baclerial antigen.

10. (canceled)

11. The method of claim 1, wherein the inflammatory
response comprises a response 1o a cancer antigen.

12-23. (canceled)

24. A method of screening for an agent that inhibits a
T-cell mediated inflammatory response in a suhject, com-
prising the steps of

69
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a} administering the agent to the subject,
b inducing the inflammatory response in the subject, and

c} detecting the presence of a chemokine setected from
the group consisting of CXCL13, CXCR3, and
CXCL13 and CXCRS in the subject,

whercin a reduction in the leve] of CXCL13, CXCRS, or
both CXCLI3 and CXCRS in the subject as compared
(o a control level indicates an agent that inhibits an
inflammatory response.

25, The method of claim 24, wherein the agent is a
neutralizing antibody to CXCLI13.

26, The method of claim 24, wherein the agent is an
antihody to CXCR5 and wherein the antibody blocks
CXCLI3 binding without cavsing signaling through
CXCRS.

27. The method of claim 24, wherein the agent is a soluble
form of CXCRS3 or analog thereof.

28-47. (canceled)

48. The method of claim 24, further comprising deter-
mining the antigen specificity of CXCRS positive T-cells in
the sample.

49. The method of claim 24, further comprising deter-
mining the activation statc of any CXCRS positive T-cells in
the sample.

50. A method of treating a subject with an inflammatory
condition comprising administering to said subject an effec-
tive amount of an agent that inhibits the interaction of
CXCL13 and a receptor that binds to CXCL13, wherein the
inhibitian of said interaction of CXC113 with said receptor
reduces the inflammatory condition in said subject.

51. The method of claim 50, wherein said inflammatory
condition is a T-cell mediated autoimmune condition.

52. The method of claim 50, wherein said agent comprises
an antibody that specifically binds CXCLI13.

53. The method of claim 52, whercin said antibody
prevents ar inhibits the activity of CXCL13.

54. The method of claim 52, wherein said antibody is a
monoclonal antibody.

§5-57. {canceled)

58. The method of claim 50 wherein said agent is an
antibody that specifically binds to CXCRS, and wherein said
antibody blocks CXCLI3 binding to CXCRS without caus-
ing signaling through CXCRS.

%9. The method of claim 50, wherein said agent is a
soluble form of CXCRS.

60. (canceled)

61. The method of claim 50, wherein said inflammatory
condition is a neuroinflammatory condition.

62-64. (canceled)

65. The method of claim 61, wherein said neuroinflam-
maiory condition is selected from the group consisting of
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multiple sclerosis {(MS), experimental allergic encephalo-
myelitis (EAE), Guillain-Barre syndrome. Alzheimer’s dis-
ease, transverse myelitis, acute disseminated encephalomy-
elitis, post-infectious  encephalomyelitis,  subacute
sclerosing panencephalitis, and chronic inflammatory demy-
elinating polyradiculopathy.

66. The method of claim 65, wherein said neuroinflam-
matory condition is multiple sclerosis.

67-68, (canceled)

69. A method of reducing the exacerbation of an inflam-
matory condilion in a subject comprising admiuistering to
said subject an effective amount of an agent that inhibits the
interaction of CXCL13 and a receplor that binds to
CXCL13, wherein the inhibition of said interaction of
CXCL13 with said receptor reduces the exacerbation in said
subject.

70-86. {canceled)

87. A method of inhibiting an nflammatory response or
condition in a subject comprising administering 1o said
subject an effective amount of an apgent that inhibits
CXCL13 activity, wherein the inhibition of CXCL13 activ-
ity inhibits the inflammatory response in said subject.

88-104. (canceled)

105, The methed of claim 87, wherein said inflammatory
response 35 @ T cell-mediated inflammatory response or
condition.

106-124. (canceled)

125, The methad of claim 87, wherein said agemt inhibits
CXCL13 activity by blocking interaction of CXCL13 with
a receptor.

126-130, (canceled)

131. The method of claim 87, whercin said agent com-
prises an antibody that specificatly binds CXCR3.

132, (canceled)

133. The method of claim 87, wherein said agent is an
antisense oligonucleotide or an siRN A molecule that inhibits
expression of CXCLI3,

134, The method of claim 87, wherein said inhibition of
CXCL13 inhibits extralymphatic lymphoid neogenesis in
said subject.

135. The method of ¢laim 87, whercin said inhibition of
CXCL13 inhibits recruitment of T,., cells or activaled B
cells into 3 CNS inflammatory site in said subject.

136. The method of claim 87, wherein said inhibition of
CXCL13 activity inhibits B cell activation or differentiation
in a CNS inflammatory site in said subject.

137. The method of claim 87, wherein said inhibition of
CXCL13 action inhibits the migration of CD4+CXCR5+
T_ cells or CXCRS+ B cells from the periphery into the CNS
in said subject.
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