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: Solicitante: GALAXY IOTECH, LLC KENNEDY KRIEGER

Titulo de la nueva creacu(}n 0 denamlnaatjn del signo: METODOS PARAEL
TRATAMIENTO DE- TUMORES DE CEREBRO CON ANTICUERPOS B
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O OPOSICION PRESENTADA POR

. Nombre: . S '
- PROCAPSS IDENTIFICACION
. SOLICITANTE Direccion: o —
Bt ‘CALLE 80 No 781»201 N ;
Nacmnahdad 0 Domlmhn COLOMBIA G : D
Lugar de Gonstitucion; BARRANQUILLA ek
Teletono: 371 990: F 330818 | .
eléfono: i‘]X
Emal Numem +890.106.527-5
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Nombre:  pj JANA ISAURA MORENO ENT'F'CAC'%
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0 APODERADO ce. [ ow L[]
' Telefono:(571)213 12 13 Fax: (571)612 19 79 cual
E-mail: negocios@optimum-co.com Numero 51.975.664 TP_83823

@ FUNDAMENTOS BE LA OPOSICION
Art.14, 16 18 20 y 30 de la Decismn 486 de la CAN‘_

Causal.

Signo ﬂpammr

Justificacion:. o ~ - : ,

" La presente sohcxtud no cumpie con’ los regms1tos de patentablhdad dado que lo
revelado, ya se encontraba en ¢l estado de la técnica o es posible derivarlo de la
misma tal y como se demostrari en el capltulo “Fundamento de Hechos
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& ANEXOS

Comprebante de pago de la tasa.

Poderes, si luere el taso.

Pruebas de los tundamentos de la oposicion.

Documentos que acrediten el legiimo interés, si tuere el caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

Instruccionzs para el difigenciamiznto del presente formularis, verreverso de esta paging.
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Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.
| Referencia : Expediente N° 07 129828 /

Asunto : Oposicion a la solicitud de patente de Invenciéon titulada
“METODOS PARA EL TRATAMIENTO DE TUMORES
DE CEREBRO CON ANTICUERPOS”

Solicitante : GALAXY BIOTECH, LLC KENNEDY KRIEGER
INSTITUTE

Opositora : PROCAPS S.A.

Publicada?en 1aﬁGace:a de la Propiedad In_dus%" ‘
| N° 603 del 30 de Abril de 2009

Yo, ELIANA ISAURA MORENO BOHORQUEZ, ab@ en :ejér'_dcio, identificada
| como aparece al pie de su firma, con tarjeta profesional No 83823 del Consejo _
Sllperior de la Judicatura, en mi condicién de apoderada de la;sétiedad PROCAPS /.
S.A. conformada bajo las leyes de la Republica de Colombia y domiciliada en la - ;\:\\
ciudad de Barranquilla, Colombia, atentamente manifiesto qué_ \e;s_t:ando dentro d’d.v:
término de ley y por orden exprésa de mi representada, presento oposicion 'aif”la
. concesion del registro de la Patente de Invencion titulada “METODOS PARA EL
TRATAMIENTO DE TUMORES DE CEREBRO CON ANTICFJERPOS 7, cuyo
titular es GALAXY BIOTECH, LLC KENNEDY KRIEGERJINSTITUTE., y pido a

Carrera 13 Ne 119.95, Of: 104 Tel, (571)2 1312 13 - 62050 21 - Fax. (571) 6 12 19 79
E-mail: NEGOCIos@OPHNIIEN-CO.COM - Www,OPHINUNM-CO.CoMm
R Bogota Colombia
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Usted declarar fundada c¢sta oposicion y en consecuencia negar el registro de la patente

solicitada.

i. INTERES PARA ACTUAR /

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
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 analizard mids adelante y de ser concedida afectaria directamente la
comercializacion de algafos productosg~de mi representada, que contienen, en
particular anticuerpo monoclonal (mAb). Por lo tanto, solicito respetuosamente a ese
Despacho se sirva tener en cuenta la presente oposicion dentro del tramite

administrativo que se sucte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  la solicitud objero de la presente fue presentada el 7 de diciembre de 2007
reivindicando prioridad bajo la solicitud US20050687118P del 2005-06-02; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 603 del 30 de
Abril de 2009, cuya publicacidon internacional corresponde a la W02006130773 del
2006-12-07.

2.2.1a solicitud colombiana 07 129828 objeto de la presente oposicion, se refiere a un
método para el tratamiento de un tumor de cerebro en un paciente, caracterizado

porque comprende administrar un anticuerpo monoclonal (mAb) a un paciente

Carrera 13N> 11995, OL 104 Tel. (571213 12 13 -62050 21 - Fax. (571) 6 12 19 79
LEamail: negocios@optimuii-co.com - www.optimim-co.com
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que tiene un tumor de cerebro y mediante esto tratar el tumor de cerebro; donde el
anticuerpo monoclonal es quimérico, humanizado o humano donde ¢l anticuerpo
monoclonal es un anticuerpo monoclonal antiHGF neutralizante; donde el
anticuerpo monoctonal es un anticuerpo monoclonal L2G7 humanizado donde el
anticuerpo monoclonal es administrado intravenosamente y donde el tumor del
_cerebro es un glioma.

2.3.En primera instancia, se debe advertir que las reivindicaciones se refieren a un
método de traramiento y al uso como tal, y no solo a la composicion farmacologica
o a un métedo de fabricacion mediante la cual se obtenga un producto tangible y
segtin la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
14.- “Los Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y, Articulo
20.- “No serdn patentables (...} d) los métodos terapéuticos o quirirgicos para el tratamiento
hwna.no o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo serdn patentables los productos o procedimientos. Por lo tanto a luz
de la norms, dicha materia referente al uso y a un método de tratamiento no seria
patentable.

2.4.Ahora bien, con base ¢n el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises micinbros atorgardn patentes para las invenciones, sean de producto o
procedimiento, en todes los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones
objeto de parcnte deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que
afecta la patentabilidad de ia presente solicitud:

o DI1:US2005019327 nublicada el 27 de enero de 2005.

1
IS
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2.5.Ahora bien, el documento D1, particularmente en la descripcion revela el uso de
un anticuerpo monaclonal L2GT el cual es un anticuerpo de neutralizacion anti-
HGF v donde el anticuerpo anti-HGY de dicha anterioridad D1 revela que
opcionalmente incluve cimerito, humanizado, anti HGF humano mAbs y mis
particularmente un anticuerpo humanizado 1.2G7 como se indica en la pagina 4,
parrafo 0031 a pigina 5, parrafo 0036. Segin esta anterioridad se revelan métodos
para tratar e} glioma de rumor cerebral, glioblastoma en pacientes humanos por via
intravenosa de una anticuerpo anti-HGF segin se ilustra en la pagina 3 parrafo
0029, pagina 5 pirrafo 0037, pigina 6 parrafo 0043 y pagina 9 parrafo 0068. Asi
las cosas, como lo evidencia dicho documento D1, ademés que la presente no
cumple con lo que dicta la norma respecto a los métodos terapéuticos y los usos,
la técnica. A los ojos de la anterioridad D1, la presente carece evidentemente de
NOVEDAD.

2.6.En consecuencia v de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 07 129828 no puede preterder un monopolio por patente toda vez
que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteccion.
2.7.Que por consiguicnte, respecto a fa solicirud pretendida se tiene que:

2.7.1. CARECE DE NOVEDAD: Segtn la decision 486 de la Comunidad Andina de

Naciones, Articulo 16 “Una invencion se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya side accesible al publico por una descripcién escrita u oral, utilizacion,

comercializacion o cualquier otro medio antes de la fecha de presentacion de la solicitud
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de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 2 de
junio de 2005 ya era conocido, pues como se demostro, era parte del arte
anterior con base en ¢l documento D1, un método para el tratamiento de un
tumor de cerebro en un paciente, caracterizado porque comprende administrar
un anticuerpo monoclonal {mADb), sobre el cual busca proteccion en el capitulo

reivindicatorio.

2. CARENCIA DE APLICACION INDUSTRIAIL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que secn nuevas, tengan nivel inventivo y sean susceptiblesb de
aplicacion industrial”. Ta presente solicitud carece de aplicacion Industrial ya que
como se¢ demostré anteriormente, algunas clausulas reclaman el método
terapéutico y estos no son aplicables industrialmente porque primero no se
ohtienc un producto o proceso; |y segundo no es reproducible o repetible a
escala industrial. Por lo ranto, el objcto de la presente invencion referido a los
usos y métodos terapéuticos, no cumplen con el requisito de la aplicacion

industrial.

Dado Io anterior, 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 nuevds, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”. Ta solicitud pretendida no cumple con dos de los tres requisitos de

patentabilidad.
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2.9.  Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion y negar el registro Patente de invencion denominada
“METODOS PARA EL. TRATAMIENTO DE TUMORES DE CEREBRO
CON ANTICUERPOS”, cuyo titular es GALAXY BIOTECH, LLC KENNEDY
KRIEGER INSTITUTE, soliciad Colombiana que aparecio publicada en la

Gaceta de la Propicdad Induserial N° 603 del 30 de Abril de 2009.

3. PRUEBAS

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

como prueha en este asunto los siguientes:
e Di: US2005019327 publicada el 27 de enero de 2005.

4. FUNDAMENTC DE DERECHO
Fundamento esta observacién en fas normas legales siguientes:
4.1.  Numeral I del articulo 586 del Codigo de Comercio.
4.2, Articulo 42 de ta Decision 486 de la Comision del Acuerdo de Cartagena.
4.3, En las demas normas concordantes.
5. ANEXOS

Carrera 13 No 11035, OF 104 Tel. (571)2 13 1213 -6120 5021 - Fax. (571)6 1219 79
E-mail: negocios@optimum-o.com - WWW.optimum-co.coim
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Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

Rl

Poder para actuar en el presente.
Documento que acredita al representante legal de PROCAPS S.A.
Recibo de caja del respectivo pago de tasa.

Copias de los documentos:

D1: US2005019327 publicada €l 27 de enero de 2005.

Carrera 13 Ne 11995, OE 104 Tel (571213 :213-62050 21 - Fax. 571} 612 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposiciéon del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada vy la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

Senor Superintendente,

@MMM /

ELIANA ISAURA MORENO BOHORQUEZ _
C.C. 51’975.664 de Bogota o o
T.P.A.83823 del CS.dela).” =

Carrera 13 Ne 11995, Of. 104 Tel. (571) 21312 13 - 6 20 50 21 - Fax. (571)6 1219 79
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PROCAPS

CALLE 80 No. 78B-201; A.A. 50330 £

/ PODER }%CIAL

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 acttia en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barranquilla
(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 profes10nal No. 83823 del C.S. de la J., poder especial, amplio y
suficiente, para formular oposiciones u observaciones a la solicitud de patente No. 07
129828, titulada “METODOS PARA EL TRATAMIENTO DE TUMORES DE
CEREBRO CON ANTICUERPOS”, cuyo titular, es GALAXY.. BIOTECHv”LLC‘
KENNEDY KRIEGER INSTITUTE, publicada. enxlasgaceta No?! 603’de] 80 de abr11s

FLLERveL I »r"” 2 U R Y LA ‘\.,
de 2009. R AL
B Y ‘...‘ ‘- “' L ot ey 03
-
4“&~m!\“x"“""“' s arafy WA RN SRR

Nuestro apoderado queda facultado, de manera expresa, para r realizar todo tipo.de.actos:-
necesarios para llevar a cabo el tramite de la oposmlon 1ncluyendo sm—hmltaglon, .
preparar y presentar solicitudes, hacer declaraciones, “pagar tasas; “Contribuciones.ex «
xmpuestos recabar los tftulos o certificados. Asimismo quedan autorizados para
impugnar administrativa y judicialmente todo lo que fuere resuelto-en-el; expedlente a
que se hace expresa referencia en el presente poder con todas las facultades s generales
i . W"“Z“{»‘»us awae met ol
y especificas que fuera requerido para ella. PRl

uﬂsn.h '

De la 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, mterponer recurscs y demads facultades conferidas
por la ley. S Sty

[T

Dado y Firmado en Barrénﬁuilla ‘('Col'ombia)",a{;los 16 dias del mes de Julio de 2009.
P |

C.C. N° 16'251.923
NIT: 890.106.527-5
Representante Legal

Acept§ . / f %
ELIANA ISAURA MORENO BOHORQUEZ

C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

’;‘_‘
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»03-06021956 024802 PROCAPS S.A. N°13745584
_Ba_r;_ra;}qu,;__l;a_r_l_g de-Jul 1.0 _ﬂa 2009 o HY‘-'I?. R') 28

CAMARA ve +Lorerversiborrrermsibarrrenerion
(b COMERCIO .

DGBﬂRRﬂnQUKLHQRJ

08****‘**********\*  ********* ‘*******************/'

DOCUMENTOS . N
PROCAPS S.A. S —

NIT 8907106.527- 5”‘

: \\\ o ' \ | “ \\.,." ;
EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA CON

o ; / S S ; N 4 I N
*Que por\xEscrlturah,Publlca~\No 1, 1903;del 22v; de Jurlo de 19T§w¢
otorgada en la Notaria., Tercera . .de Barranquilla, 1nscr1to(as) en
esta;/ Camara de Comerc1o, el 28 de Julio#
del libro respectlvo fue\constltulda la socie
limitada denominada.
."PROCAPS {‘LIMITADA"

Que= ‘por Escrltura Publlcag No ¥ del de.Junio de. 1979,
otorgada en la/'Notarla \Tercera de Barranqullla - 1nscr1to(as) en
esta Camara de Comerc1o ,el“23”de“Jullo de- 1979 bajo el&No 10, 039\
del libro respect1vo,,la:soc1edad antes menc1onada—-§{ ————— Am e m e
se transformo' ‘en; soc1edad‘xanon1ma bajo ..la denomlna01on soc1al de
“PRODUCTORA DE CAPSULASHDE GELATENA/S Al PROCAPS SAL".

o, \ ,(;,‘%‘*5?:3 ur’}iéil\(\.,l,;.-'u-;\—a Qa af‘” b

'C E RTIF IYC A e o e

- Que por:kEscrltura\%Publlca\vNo' 3, 810 ~del 31\fde ch/bre de 1980
otorgada en la Notaria Primera de \Barranqullla, 1nscr1to(as) en
esta’ . Camara de. Comerc1o, el 30“de Enero de\1981 ba]o el No.. 12 705
del llbro respectlvo laysociedad antes men01onada———; - g
se transformo en sociedad de responsabllldad limitada bajo al razon
-social dF “"PRODUCTORA DE CAPSULAS DEIGELATINA LIMITADA “PROCAPS LI/—;
" MITADA". = =i

\ _‘x
\

/

é"c ER T T FIC Af'

7

”x;:; N g S
Que por Escritura . Publlca No. 3 755 del 10 . de Nov/bre de 1983,
otorgada -en 1la Notarla Unlca de Soledad 1nscr1to(as) en esta,
Camara de - Comerc1o,, el 22 de Nov/bre\de 1983 bajo el Nog 17,922 delg
libro respectivo, la sociedad antes mencionada-------------*----------
se transformo/ en 5001edad anonlma bajo - -la denom1nac1on soc1al de
" PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S. A ".————+;—f————

e S .

,; < T CE R T IF I/CA ;?ﬁ
e (RS N N oy
Que por Escrltura‘ Publlca ‘No. 3,615 del 06 de ch/bre de 1996
otorgada en 1la  Notaria 2a. de Barranqullla inscrito(as) .én esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

£ ASSENDA S.A. NIT.890.321.151.0 100154505-C

kkkhkkkhkk* O O N T I N U A *dkkkdkkkdkx
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

DOCUMENTOS . , _ . i :

\\Que dlcha
y/ogd¢cumentos/pr1vados'
exo’ aaaa/mmﬁﬁd

1979/01/18 Notarla

1983/08/18

1984/0?716
1985/08/2
1986/qg/ j 531

9/@7 Blf devBarxdnqullla f333,909;

0 /21fg dé}Bhrr%%qulﬂiaf(fsa\loli\h ) / 5
1991/1 2917 j m*/ e Bartafiquillasl| \k43f993 ¥1992/01/38"
1993/02/01 A ) Snqu Al § 428 1993%02/16
1993/0\5'2;8 21‘» @;”’ ']é{"‘“ww@\awlﬁaL@ 50 ¥
1993/1%7/09 ria 2a. de~BarranquiBI/ 51“798
1996/12/06

9, .
1997/07/17\\Notar1a
1997/0@704 Notagria
1999/04/22 Nota\"a
2001/027/21 Notaria

2001/10/05 sNotaria

2 NC {2 5\ , Wt L 2 ;»6?

20105 /03 /03 “NN¢ i I Snqui : \5005/03 /30"

2005/oj728 20057:08/18
; 0

Que;;de .
se rlge por las_” )
DENOMINACION O\RAZON 'SOCIAL:

1gu1en€

NP4

WS LGLA: N
“DOMICILIO*PRINCIPAL" Barranqul&la
NIT/NOf 890. 10@?527 5. 7k

*kkkkkk*kk* C O N T I N UA **kxkkkhkx
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DOCUMENTOS .
PROCAPS S.A.
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DURACION: E1 ‘termlno
;18 de Agosto de 2073
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B . B b CERTIFICA
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OBJETO SOCIAL: //El objeto pr1nc1pal rdey laﬂgsoc1edad
fabicacion, 1mportac1on V.. comer01allzac1on de allmentos procesados
'y . suplementos: dletarloSf‘ b)Laf”fabr“‘ < -y OtrOS\
qproductosp_31m11ares ‘a partlr de mat ,1a1es tales como\gelatlnas U
otros de dlstlnta/ naturaleza L ques puedaniiser ‘utilizados como
envases o ,%\re01p1enteSrw fdexy “Y;y;,sustanc1as qulmlcas,
farmaceuticas; allmentlclasa y»»cosmetlcas,<paraxusoiy consumo: humano
Yy veterlnarlo. ¢) La 1nvest19ac1on desarrollo Y. fabricacion de toda
clase de\ productos y; o qulmlcas, farmaceutlcas,\
_alimentic;as v cosmetlcas para uso y consunmo. humano“ /
vegetal. d) La compra y venta de- materlaS\”prlmas ‘insumos \y
productos 1ntermedlos necesarlosz.para lo: p‘proceSOSxde fabricacion
de sustanc1as\ qulmlcas\ /farmaceutlcas, \llmen t1c1as Y cosmetlcas,
asi como 1la comerc1allzac1on interna vy “externa “de los productos
~terminados.: e) = La compra, venta ; \1mportac1on exporta01on Y
distribucion de toda clase. de elementos Yy equlpos
medicos, ‘quirurgicos, odontologlcos ¥ hospltalarlos para la salud’
humana . y anlmal f) La> compras;’ Hventa,l/exportac1on fabrlcaclon
importacion, dlstrlbuc1on de dulces, confltes, galletas ¥ vtodo
tipo de 901031nas o) allmentos “para _el consumo humano. g) Actuar
‘como representante - o agentg nde perSdnas naturales yv'jurldlcasq
nacionales y eXtranjeras&;en la reallza01on ~de operaC1ones \o
transacciones relacionadas con la industria farmaceutica y én
especial con-: cualqu1era de las \act1v1dades descritas en.” - los
literales a),\ b), c), d) y e) ~antes descrltosh,;h) Prestar los
servicios de “asesorias” y consultoria en las areas admlnlstratlvas
‘de mercadeo, analisis clinlco, asistencia tecnica, investigacion,”

C ASSENDA SA. NIT.890.321.151-0  100154505-C

costos Ly~ produccion, \weéxportaciones, 1mporta01ones/f ventasL
relacionadas  .con iguales o 31m11ares4 actividades a las que
constituyen el - objeto /de PROCAPS S.A., asi como los- de publicidad y
promocion de - produptos qulmlcos, al;mentlclos,, cosmeticos y
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C O M E R C.I o)

DOCUMENTOS .
PROCAPS S. A. .
NIT. 8907 1:06 527-5{""

requleranA'para- el desarrolld del objeto social, de. conformldad con

7 i

lo 7pPrevisto /én.. las leyes Yy enfios presentes estatutos. Cconstituir
apodérados jud1C1ales NS extrajud1c1a1es“¢ rec1b1rp not1f1cac1ones

absolver . 1nterrogatorlos de. parte, . confesar obllgac1ones de 1la
~8001edad;{“_\ igiE, dlSlst“r v allanar a 1a 3001edad en cualquleru
‘asunto judicial. “Apr o] ’

acto .o contrato cuya _cuantia sea
en pesos coldmbianos Qd0501entos c1ncuenta mil?’ dolares 7de los
Estados Unidos: -de Amerlca (US$250 000),3“11qu1dad05/'a la tasa de
cambio representatlva del mercado v1gente el . dia en que se surta
la- transacion o  celebracion’‘~del acfo: Las demas funciones que Ie;
correspondan como " \Representante Legal ZPpor dlSpOSlClony de la ley; -
de estos estatutos o de la Junta Directiva. El Pre31dente tendra un
suplente, des1gnado pox- > lar - Junta xD1rect1va\ qulen reemplazara al
Presidente env/sus faltas temporales,habsolutas o meramente acciden-
tales, con entldades \facultades cy:o.sin. que sea . necesarlo para ello
acredltarr la ausen01a . del: pr1nc1pal /La/soc1edad tendra un Vlcepre—:
sidente de31gnado\ por ;1a Junta;Dlrectlva, qulen tamblen ejercera las
representac1on‘ legal de‘ 1a-\soc1edad,‘pud1endo ejercerla conjunta ©
separadamente j \con 7 Pre51denteﬁf\E1/AVlcepre51dente tendra las
siguentes facultades entre™ Otras g

las dec131ones de la Asamblea Genen@l de Acc1onlstas, de la Junta
Directiva”~ y. del Pre31dente ;E]ercerqlla representac1on41ega1 de Ta-
. sociedad: *en todos« los actos y contratos que.se requieran para ‘'el-
desarrollo del objeto social, de, conformldad con lo previsto en las
leyes "y en los\presentes“estatutos. Constltulr apoderados jud1c1ales
Yy extrajud1c1ales recibi i : }nterrogatorlos
de parte,ﬁ confesar obllgac1ones de 1la soc1edad trans1glr desistir
Y allanar» a la soc1edad enn cualquler asunto ]udlclalf Aprobar/yﬁ
. celebrar \en nombre --de la sociedad todolacto o: contrato cuya cuantlaw
sea 1gual o] 1nfer10r al equlvalente en pesos colombianos a c1ento
cincienta mil.” dolares delos Estados Unidos' de America (US$150%..000),
liquidados a: ‘la tasa~\de cambl %representatlva delmmercado v1gente
el dia en que se surta la aprobac1on o ,celebracion del acto, 31empre
que no se ‘trate de- enajenar ‘bienes innuebles o ‘Cualquier‘otro activo:
fijo de :'la sociedad, 1nc1u31ve de’\naturaleza muebles vacciones, -
cuotas o partes de interes 1nver31ones v todo tipo de derechos
de la sociedad, o de,constltulr gravamenes sobre cualqulera/de los
anteriores, facultades-* \que radican exclugsiva vy prlvatlvamente en
cabeza del Presidente. "Las. _demas func1ones que le corresponda como
Representante legal “Ppor dlsp051c1on. de la 1ey, de estos: estatutos
o de 1la'  Junta Directiva. El Vlcepre81dente tendra (1) -suplente;-
designado por . la Junra .. Dlrectlva, quien lo reemplazara conjunta o
separadamente - en sus;  faltas temporaleS’» absolutas. o meramente
accidentales, -~.con 1dent1cas facultades y 31n que sea - necesario para

& ASSENDA A, NIT.890.321.151.0  100154505-C

*¥kkkkkkkk* O ON T I N U A *dkkkkkdhkdhx



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS

\\ '/clu81ve‘\§de natur"\ S cuotaé\
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de-Julio--de 2009 " Hr:13.:.52.28

/. oS S

cnmnﬂn DE ** ::******;\*;;*******‘*‘: \:i******'***.;\—******\‘upal_g 4
COﬂ]EﬂClQ E COMERC, I0

DGBHRRHHGUKLH\

DVE B A7 R'RANOQWU'M L L A 1z
x**************************************

DOCUMENTOS .
PROCAPS S.A. -
NIT: 890 106.527- 5

A}

Que segun Acta No 116 del 27 .de Junlo de 1997 correspondlente a
la Asamblea ded> Accionistas en Ba&: ranqullla de la soc1edad ‘PROCAPS
S.A.\- cuya parte pertlnente se inseribid enfesta camara de Comercio,
el 15 de Agosto .de 1997 bajo el No. 70, 838 del llbro respectlvo“
fueron hechos los s1gu1entes‘nombram1ent‘s: N -
Cargo/Nombre N4 N R
Pres1dente s
; Minski Gontovnlk Ruben
SuPlente del Pres1dente\w=7
Minski Minski Abraham
Vlcepre81dente fﬁ’A
- Minski- Gontovnlk Meyer
Suplente del v1cepre81dente
“Minski Gontowrik Jose’”

' : f,?/:’: ~\\ GCLALL B . v
"‘\ : - / *"\\ "/‘*m— . ~'/-,Q-‘“" N / ad 42/» *'-\ e S

Que segun Acta No 11 del 01 de Febrero de 2001/correspond1ente a
la Junta Dlrectlva fen \Barranqullla/\ de . lasociédad: PROCAPS S. Al
cuya - parte pertlnente /sefflnscrl 16> (en esta Camara'de Comerc1o el
12 de Febrero de 2001 &

.\‘

Identlflca01on\_4

CCL*#*****7 463 982

‘cc *********802 575

?m;CC *******7 461, 324

CC'*******S 671 834

Cargo/Nombre
Gerente General
' Uribe Ochoa Gulllermo

RS

uis % Yo ******70 073,754

RN B /

A
oy

.:.\\ ;

s

E
s

S

‘Que segun ~Acta No \ 406 del 02 de Sep/bre de 2004 correspondlente a:.
la Junta' Directiva ..en Barranqullla,\vde la sociedad: PROCAPS S: A.:
cuya . parte pertlnente _se inscribidé “en esta Camara de Comerc1o, el
09 de- Sep/bre» de 2004‘&bajo el »No. 113 263 del llbro respectlvo,
fueron hechos"* los 81gu1entes nombramlentos g ‘\
Cargo/Nombre , ) i A , Ident1f1cac1on,
Suplente del Gerente. B A '
Tanaka - TatekawgﬁWalter NS

/ x;’ .

L CC.xwxxix16,251,923

“C ER T IFICA, o v

. W W\ y SN RO .

Que segun Acta No. 124 del 29 “de Marzo de 1999 correspondlente a
la Asamblea de Ac¢cionistas” ‘en Barranqullla, de’la sociedad: PROCAPSf
S.A. cuya . parte pertlnente\se inscribié en esta Camara de Comer01o,v
el 04 de Agosto de 1999 Dbajo el No. 82,226 del llbro respectivo,

fueron hechos ‘1os 81gu1entes nombramlentos o i -
Cargo/Nombre-, A el e ?‘Identlf1€§Clon

G ASSENDASA. NIT.890.321.151.0  100154505-C
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Qpert1nente¢_e
Mayo de 2000 bajo

3I\~494 3. 495'

» ; 3 03 ”3 504
3.500,) 2 (que| RUBE /SENSKI‘ #\"’5
obrando como gresidente\§“Repres
< /'ms z. ﬂ{fquefbbrando én {suwcond1c1onﬂdefPres1dente\y ——-—ﬂaﬁv
ar Lega (so,gledadg PROCAPS( S Ai{,,, 1 pregidente - L)
debldamente facultad@}/porﬂ léé LE tatutosﬁj8001a$g§/ y pot “el Maximo
Organo Soc1alé&\fforga:}q@ 319u¢§¢£es Q;orgaﬁ1poder j,

Hon te

138. 497\\“’

o
9~
o)
Q
Qi
M'Qs-—
H
Q
(D
}._a
w

u,‘r 1\ ti ii’
resﬁ

t

: “ante todd tipo de™
y jufisdicciog es, en ashntos
x comercial, pén 1, aduanera,
\admlnlstratlva y fis¢al. b.

regursos, pedlr Yy apextar ---

+de desacat/

” \
\tramltar
cur h\ contra;

\(suntos que
renunciar Yy \reasumlr elépoder éw

compénecer en 1o% procesos'que RS &
al%a”arse A

enzi mombre déhla socigdad en
gL desrsblr SUStLtUlr

*u-»,«

;La facultad expresa de~ ___________

iﬁﬁdiciales
que sea” su cuantia,
la//autorlzac o simplef

d. P [Yan presentar

‘ 2 N > "1
lmpueStOS, VentaS Y - reClblr los pagOS por

: nadelantar: todo t»*mlte o Eroceso adm'*%stratlﬁo\

\ i\D /AN, de taﬁ forma{ @ en nlngun momento, /

representa01on 1egal de la soc1edad “PODERES E§PECIALES \a
l&

-

suficiente a lasﬁpersonasyque se
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DOCUMENTOS .
PROCAPS S_.A. o
NIT: 8901106.527-5{ <\

. - AN N ’ .
que con]untamente suscrlban \contratos de sumlnlstros de mercan01as
y serv1c1os ‘don entidades oflqlales hasta la suma 'de OCHOCIENTOS
MIL \DOLARES DE 'LOS ESTADOS UNIDOS: DE AMERICA/(US800K
llquldadosm‘a 1a tasa representatlva .del mercado v1gente en el dia
que se reallce la'~respect1 a transafc1on Grupo A. WALTER NANAKA\
‘TATEKAWA~$Q,CC No. 16 251.923, \CLAUDIA TANGARIFE CASTILLO ' 2 .
cc. No 41. 660. 293 CARMEN ALICIA FLOREZ CC. No 22 434 . 044

@‘/ N

DIAZGRANADOS CC No.22. 31 % Al \O s v
CC.No.19.341. 274 RICARDO DORADO HURTADO CC.No. 79.715. 772, JAIME
. FORERO LLINAS CC. No "19.300. 593 b.- Se confierepoder espec1al - EL
camplio  y\: suf1c1ente ‘al senor WILLIAM® ALBERTO BARROS CERRA' ~+------ A
CC.No.8.715.941,. para que en nombre y representacion de PROCAPS -—=-
S.A.; suscriban.y declara01onesxf’amblarlas,vaduaneras/y trlbutarlas a
que?xeste obllgadaV la asoc1edad,\en ‘el glro normaI\de /Sus negocios y
operaciones soc1ales-\\porfﬂtantoquuedan facultados para . flrmarlash
como tambien los demas: doc ument@s relac1onados con\ellas,fﬁf ————— -
notlflcarse, aportar Y/ sollc1tar las pruebas ‘que sean necesarias. o
Otorgar poder *espec1aiuampllofy suficiente al\senor MARLON -----
TATIS --PAREDES 7 CC No: 72 l 6?874/‘ al'\senor“ WILLIAM ALBERTO/BARROS
CERRA - CC.No. 8\715 941, para quew &nombreky representa01on de =~
PROCANPS S.A. - suscrlban las declaraglones reportes Y cualquler
documento; /relac1onado con lés:tramites o reglstros de Comercio ---7r.
Exterlor,vy o} cualquler entldad del.. Estado que ‘haga sus.veces: d)-.
Otorgar poder_ espec1al ampllo y suf1c1ente a la doctora CARMEN -————
ALICIA\ HERRERA DIAZGRANADOS CC%NO 22, 377 540 Y+ al doctor WALTER
TANAKA TATEKAWA CC.No: 16 251. 923J,para que en nombre y 5 :
representac1on de PROCAPS S.A.; " endosen los tltulos valores de la
‘sociedad hasta por‘la suma , de\UN MIL ‘MILLONES DE. PESOS ‘%?‘T““"f? N
(1.000. 000 000. Oo)a@M ‘L. CUARTO EI representante Jegal de a ----- N
soc1edad "PROCAPS S.A.; _doctor RUBEN" MINSKI GONTOVNIK manlflesta
que ‘la presente reforma fue aprobada por la Asamblea/General-¥i¥:———
Extraordinaria™ de Accionista de\: ‘'PROCAPS NSJA. cqgﬂobservancia de
las dlsp9s1c1ones legales y estatutarlas ——>———7;——?1————f ————————— -

i
S /,\ - FARS

c E\R T IF I%C A

RN s
- Sowl

Que 'por Escrltura Publlca No. 1 933 del 16 de:Sep/bre de . 2008,

otorgada en la- Notarla\/z a. de Barranqullla cuya\parte pertlnente
se 1nscrib10 en esta Camara de Comerc1o, el 06 de” Octubre de 2008
bajo el No. 3,748 del libro respectivo,f--------=fmoomomoFi o
Consta que’ el sefior RUBEN MINSKI GONTOVNIK, C. C No 7. 463 982, que
comparece en su condicion de Pre81dente y Representante Legal de la
Sociedad PROCAPS S.A. s7confiere por medio de este instrumento - ---=----
publico Poder\ espe01al\Ampllo VA Suf1c1ente asla doctora MILENA —————
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a9y United States

a» Patent Application Publication o Pub. No.: US 2005/0019327 Al
Kim et al. _ @3) Pub. Date: Jan. 27, 2005

(54) MONOCLONAL ANTIBODIES TO Related U.S. Application Data
HEPATOCYTE GROWTH FACTOR
(63) Continvation-in-part of application No. 10/825,060,
(76) Inventors: Kyung Jin Kim, Cupertino, CA (US); filed on Apr. 15, 2004.
Yi-Chi Su, San Francisco, CA (US);

Lihong Wang, Palo Alio, CA (US) (60) Provisional application No. 60/4064,061, filed on Apr.

18, 2003.

Correspondence Address:

TOWNSEND AND TOWNSEND AND CREW, Publication Classification

LLP S (531) It CL7 AG1K 39/395; COTK 16/22
TWO EMBARCADERO CENTER (52) US. Cl . 424/145.1; 530/388.25
EIGHTH FLOOR ‘

SAN FRANCISCO, CA 93111-3834 (US) (57) ABSTRACT

The present invention is directed toward a ncutralizing
monoclonal antibody to hepatocyte growth factor, a phar-

(21) Appl. No.: 10/917,915 maceutical composition comprising same, and methods of
treatment comprising administering such a pharmaceutical
(22) Filed: Aug. 13, 2004 composition to a patient.
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MONOCLONAL ANTIBODIES TO HEPATOCYTE
GROWTH FACTOR

CROSS-REFERENCES TO RELATED
APPIICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Scr. No. 10/825,060 filed Apr. 15, 2004,
which claims the benefit of the provisional application U.S.
patent application Ser. No. 60,464,061 filed Apr. 18, 2003,
both of which are incorporated by reference in their entirety
for all purposes.

FIELD OF THE INVENTION

[0002] The present invention relates generally to the con-
bination of monoclonal antibody (mAb) and recombinant
DNA technologies for developing novel biologics, and more
particularly, for example, o the production of monoclonal
antibodies that bind to and neutralize Hepatocyte Growth
Factor.

BACKGROUND OF THE INVENTION

[6003] Human Hepatocyle Growth Factor (HGF) is a
multifunctional heterodimeric polypeptide produced by
mesenchymal cells. HGE has been shown to stimulate
angiogenests, morphogencsis and motogenesis, as well as
the growth and scaltering of various cell types (Bussolino et
al., J. Cell. Biol. 119: 629, 1992; Zarncgar and Michalopou-
los, 1. Cell. Biol. 129:1177, 1995; Matsumoto et al., Ciba.
Found. Symp. 212:198, 1997; Birchmeier and Gherardi,
Trends Cell. Biol. 8404, 1998; Xin et al. Am. J. Pathol.
158:1111, 2001). The )cmimpic activities of HGF are
medialed through its receplor, a iransmembrane tyrosine
Kinase encoded by the proto-oncogene cMet. In addition fo
regulating a variety of normat cellular functions, HGF and
its receptor c-Met have been shown to be involved in the
initiation, invasion and mctastasis of tumors (Jeffers et al., J.
Mol. Med. 74:505, 1996; Comoglic and Trusolino, J. Clin.
Invest. 109:857, _()()7) HGF/cMet are coexpressed, often
over-cxpressed, on various human solid tumors including
tumors derived from lung, colon, rectum, stomach, kidney,
ovary, skin, multiple myeloma and thyroid tissue (Prat et al.,
Int. J. Cancer 49:323, 1991; Chan et al., Oncogene 2:593,
1988; Weidner et al., Am. I. Respir. Cell. Mal. Biol. 8:229,
1993; Derksen ct al., Blood 99:1403, 2002). HGF acts as an
autocrine (Rong et al, Proc. Natl. Acad. Sci. USA 91:4731,
1994; Koachekpour et al., Cancer Res. 57:5391, 1997) and
paracrine growth factor (Weidner et al., Am. I. Respir. Cell.
Mol. Biol. 8:229, 1993) and anti-apaptotic regulator (Gao et
al., J. Biol. Chem. 276:47257, 2001) for these tumors.

[0004] HGF is a 102 kDa protcin with sequence and
structural similarity (o plasminogen and other enzymes of
blood coagulation (Nakamura et al,, Nature 342:440, 1989,
Weidner et al., Am. I. Respir. Cell. Mol. Biol. 8:229, 1993,
cach of which is incorporated herein by reference) (FIG. 1).
Human HGF is synthesized as a 728 amino acid precursor
(preproHGE), which undergoes intracellular cleavage to an
inactive, single chain form (proHGF) (Nakamura et al.,
Nature 342:440, 1989; Rosen et al., I. Cell. Biol. 127:1783,
1994). Upon extracellular secretion, proHGF is cleaved to
yield the biologically aciive disulfide-linked heterodimeric
molecule composcd of an «-subunit and f-subunit (Naka-
mura ¢l al., Nature 342:440, 1989; Naldini et al., EMBO J.
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11:4825, 1992). The a-subunit contains 440 residues (09
kDa with glycosylation), consisting of the N-terminal hair-
pin domain and four kringle domains. The (3-subunit con-
tains 234 residues (34 kDa) and has a serine protease-like
Jomain, which lacks proteolytic activity. Cleavage of HGF
is required for r~ceptor activation, but not for receptor
binding (Hartmarn et al, Proc. Natl. Acad. Sci. USA
89:11574, 1992; Lokker ct al, 1. Biol. Chem. 268:17145,
1992). HGF contains 4 putative N-glycosylation sites, 1 in
the a-subunit and 3 in the §-subunit. HGF has 2 unique cell
specific binding sites: a high affinity (Kd=2x10"° M) bind-
ing site for the cMet receptor and a low affinity (Kd=10" M)
binding site for heparin sulfate proteoglycans (HSPG),
which are present on the cell surface and extracellular matrix
(Naldini et al., Oncogene 6:501, 1991; Bardelli et al, 1.
Biotechnol. 37:109, 1994; Sakata et al., J. Biol. Chem.,
272:9457, 1997). NK2 (a protein encompassing the N-ter-
minus and first two kringle domains ol the a-subunit) is
suflicient for binding to cMet and activation of the signal
cascade for motility, however the full length protein is
required for the mitogenic response (Weidner et al., Am. J.
Respir. Cell. Mol. Biol. 8:229, 1993). HSPG binds to HGF
by interacting with the N terminus of HGF (Aoyama, ¢t al.,
Biochem. 36:10286, 1997; Sakata, et al., J. Biol. Chem.
272:9457, 1997). Postulated roles for the HSPG-HGF inter-
action include the enhancement of HGF bioavailability,
biological activity and oligomerization (Bardelli, ct al., J.
Biotechnol. 37:104), 1994; Zioncheck ct al., J. Biol. Chem.
270:16871, 1995).

[0005] cMet is a member of the class [V protein tyrosine
kinase receptor family. The full length cMet gene was
cloned and identified as the cMet proto-oncogene (Cooper et
al., Nature 311:29, 1984; Park et al., Proc. Natl. Acad. Sci.
USA 84:6379, 1987). The cMet receptor is initially synthe-
sized 252 single chain, partially glycosylated precursor,
p170™ " (FIG. 1) (Park et al., Proc. Natl. Acad. Sci. USA
84:6379, 1987; Giordano et al Nature 339:155, 1989;
Giordano et al., Oncogene 4:1383, 1989; Bardelli et al., J.
Biotechnol. 37:109, 1994). Upon further glycosylation, the
protein is proteolytically cleaved into a heterodimeric 190
kDa mature protein (1385 amino acids), consisting of the 50
kDa a-subunit (residues 1-307) and the 145 kDa f-subunit.
The cytoplasmic tyrosine kinase domain of the B-subunit is
involved in signal transduction.

[0006] Several different approaches have been investi-
gated to obtain an antagonistic molecule of the HGF/eMet
interaction: truncated HGF proteins such as NK1 (N termi-
nal domain plus kringle domain 1; Lokker et al, J. Biol.
Chem. 208:17145, 1993), NK2 (N terminal domaia plus
kringle domains 1 and 2; Chan et al., Science 254:1382,
1991) and NK4 (N-terminal domain plus four knngle
domains; Kuba et al., Cancer Res. 60:0737, 2000}, anti-cMct
mAbs (Dodge, Master's Thesis, San Francisco State Uni-
versity, 1998) and anti-HGF mAbs {Cao ct al., Proc. Natl.
Acad. Sci. USA 98:7443, 2001, which 1sm<.orpor(.lcd huun
by reference).

[0007] NK1 and NK2 can compete effectively with the
binding of HGF to its receplor, but have been shown to have
partial agonistic activities in vitro (Cioce et al., J. Biol.
Chem. 271:13110, 1996; Schwall et al, J. Cell Biol.
133:709, 1996), rather than purely antagonist activities as
desired. More recently, Kuba et al., Cancer Res. 60:6737,
2000, demonstrated that NK4 could partially inhibit the
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primary growth (FIG. 2) and metastasis of murine hung
twmor LLC in a nude mouse model by continuous infusion
of NK4. The fact that NK4 had to administered continuously
to obtain a partial growth inhibition of primary tumors
indicates a potentially short half-life of the NK4 molecule
and/or lack of potency. Compared to NK4, the approach of
using antibodies will benefit from their favorable pharma-
cokinetics and the possibility of obtaining antibodies with
much higher potency.

[0008]  As another approach, Dodge (Master’s Thesis, San
Francisco State University, 1998) generated antagonistic
anti-cMet monoclonal antibodies (mAbs). One mAb, 5D3,
exhibiled strong antagonistic activity in ELISA, but induced
a proliferative response of cMet-expressing BAF-3 cells,
presumably due to dimerization of the membrane receptors.
Prat ct al., J. Cell Sci. 111:237, 1998, also reported such
agonistic activities of anti-cMct mAbs. Zaccolo et al., Eur.
J. Immunol 27:618, 1997, used phage display methods do
develop human Fab fragments against mouse and human
hepatocyte growth factor. These Fab fragments had no effect
on the activity of HGF when used alone. When one of the
anti-human HGF Fab fragments was combined with an
antibody that bound to the Fab fragment iiself, it actually
enhanced the activity of HGF in a biological assay.

[0009] Cao et al, Proc. Natl. Acad. Sci. USA 98:7443,
2001, demonstrated that the administration of a cockiail of
three anti-HGF mAbs, which were selected based upon their
abihity to inhibit the scattering activity of HGF in vitro, were
able to inhibit the growth of human tumors in the xenograft
nude mouse model (FIG. 3). They postulated that three
mADbs recognizing three different binding sites on HGF were
required to inhibit the bicactivities of HGF in vivo: two
mAbs inhibited the binding of HGF to cMet and one mAb
inhibited the binding of HGF to heparin. However, il is
impractical for commercial and regulatory reasons to
develop a drug combining three novel mAbs, ¢.g., because
some clinical activity of each antibody would need to be
demonstrated independently.

[0010] Thus, there is a neced for a single monoclonal
antibody that blocks biological activity of HGF in vitro and
in vivo. The present invention fulfills this and other needs.

BRIEF SUMMARY OF THE INVENTION

[0011] in one embodiment, the inventicn provides a neu-
tralizing mAb to human Hepatocyte Growth Factor (HGF).
The mAb inhibits at least one, and preferably several or all
biological activitics of HGF including binding to its receptor
cMet, inducing scattering of celis such as Madin-Darby
canine kidney cells, inducing proliferation of 4MBr-5 mon-
key epithelial cells and/or hepatocytes and/or HUVEC, and
inducing angiogenesis. The Anti-HGI mAb can inhibit such
an activily when used as a single agent. A preferred anti-
HGF mAb inhibits, most preferably completely inhibits,
growth of a humaa tumor xenograft in a mouse. Preferably,
the mAb ol the wvention is chimeric, humanized, human-
like or human. Exemplary anubodics are L2G7 and its
chimeric and humanized forms. Cell lines producing such
antibodies are also provided. In another embodiment, a
pharmaceutical composition comprising a neutralizing anti-
HGF antibody, ¢.g., chimeric or bumanized L.2G7, is pro-
vided. In a third embodiment, the pharmaceutical composi-
tion 1s administered to a patient o treat cancer or other
disease.

o
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BRIEF DESCRIPTION OFF THE DRAWINGS
[0012] FIG. 1. Schematic models of HGF and cMet.

[0013] FIG. 2. Graph showing that NK4 partially inhibits
the primary growth of murine lung tumor LLC in nude mice
(from Kuba et al,, Cancer Res. 60:6737, 2000). NK4 was
infused continuously for 14 days from 4' day after tumor
implantation s.c. in nude mice.

[0014] FIG. 3. Graph showing that a cocktail of three
anti-HGF mAbs is required to inhibit the growth of human
brain tumor U-118 cells in nude micce (from Cao et al., Proc.
Natl. Acad. Sci. USA 98:7443, 2001). U-118 tumor cells
were injected s.c. into nude mice. From day 1 anti-HGI
mAbs A-1, -5, and -7, or mAbs 7-2 and -3 were administered
at 200 ug/injection, twice/wk for 10 wks.

[0015] FIG. 4. Determination of relative binding epitopes
of mAbs L1H4, 1.2C7, 1.2G7 blocked with skim milk and
incubated with suboptimal concentration of biotinylated
mAbs in the presence of 100x excess amounts of unlabeled
mAbs. Biotinylated mAb bound was detected by the addi-
tion of HRP-Strepavidin.

[0016] FIG. 3. Binding of anti-HGF mAbs to rHGE as
determined in a direct HGF binding ELISA. Plate was
coated with the H1-F11 superpatant containing rHGE,
blocked by 2% skim milk and incubated with mAbs, fol-
lowed by the addition of HRP-GaMIgG (as described under
Examples).

[0017] FIG. 6. Abilities of anti-HGF mAbs to capture
rHGF-Flag in solution. Anti-HGI mAbs were captured on a
goat anti-mouse IgG coated ELISA plate. Plates were then
blocked with 2% skim milk and incubated with rHGF-Flag,
followed by HRP-M2 anti-Flag mAb (as described under
Examples).

[0018] FIG. 7. Inhibition of rHGF-Flag binding to ¢Met-
Fc by anti-HGF mAbs in a capture ELISA. cMet-Fc cap-
tured on goat anti-human 1gG ceated plate is incubated with
HGF-Flag preincubated with/without mAbs. The bound
rHGF-Flag was detected by the addition of HRP-M2 anti-
Flag mAb (as described under Examples).

100191 FIG. 8. Neutralization of HGF induced MDCK
scattering by anti-HGF mAb L2G7. (A) Control without any
treatment. (B) rtHGF+1gG. (C) tHGF+mAb 1.2G7. MDCK
cells were incubated with a 1:20 dilution of H1-F11 culture
supernatant (~3 ug/ml of HGF) in the presence of 10 ug/ml
of mAbs. Photos were taken at 100x magnification.

[0020] FIG. 9. Inhibition of HGl-induced proliferation of
Mv 1 LU cells by [2G7 mAb. The fold molar excess of mAb
over HGF is shown on the horizontal axis, and the cpmx 107
incorporated is shown on the vertical axis. Data points were
obtained in triplicate.

[0021] FIG. 10. Inhibition of HGF-induced proliferation
of HUVEC by 12G7 mAb and control mousc antibody
(mlgG). Data poii:ts were obtained in triplicate.

[0022] FIG. 11. Effect on HGF-induced proliferation of
HCT 116 colon tumor cells by L2G7 and LL1H4 antibodies.
Data point were obtained in triplicate.

16023} FIG. 12. Effect of treatment with L2G7 mAb or
PBS (conirol) on growth of U-118 tumors ia groups of NIH
fll Beige/Nude mice (n=6). Arrow indicates when injections
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began. (A) Tumor size vs day from tumor fmplantation. (B)
Tumor mass at end of experiment.

DETANLED DESCRIPTION OF THE
INVENTION
{0024] The invention provides neutralizing anti-HGF
monoclonal antibodies, pharmaceutical compositions com-
prising them, and methods of using them for the treatment
of discasc.

1. Antibodies

[0025] Antibodies are very large, complex molecules
(molecular weight of ~150,000 or about 1320 amino acids)
with intricate internal structure. A natural antibody molecule
contains {wo identical pairs of potypeptide chains, each pair
having one hight chain and one heavy chain. Each light chain
and hecavy chain in furp consists of two rogions: a variable
(“V7) region involved in binding the target antigen, and a
constant (*C”) region that interacts with other components
of the immune system. The light and heavy chain variable
regions fold up together in 3-dimensional space to form a
variable region thal binds the antigen (for example, a recep-
tor on the surface of a celf). Within cach light or heavy chain
variable region, there are three short segments (averaging 10
amino acids in length) calied the complementarity determin-
ing regions (“CDRs™). The six CDRs in an antibody variabic
domain (three from the light chain and three from the heavy
chain) fold up together in 3-D space to form the actual
antibody binding site which locks onto the target antigen,
The position and length of the CDRs have been precisely
defined. Kabat, E. et al., Sequences of Proteins of Immu-
nological Interest, U.S. Department of Health and Human
Services, 1983, 1987. The part of a variable region not
contained in the CDRs is called the framework, which forms
the environment for the CDRs.

[0826] A monaclonal antibody {mAB) is a single molecu-
lar species of antibody and theretore doces not encompass
polyclonal antibodics produced by injecting an animal (such
as a rodent, rabbit or goat) with an antigen, and extracting
serum from the animal. A humanized antibody is a geneti-
cally engineered {monoclonal) antibody in which the CDRs
from a mouse antibody (“donor antibody”, which can also be
rat, hamster or other similar species) are grafted onto a
human antibody (“acceptor antibady™). Humanized antibod-
ies can also be made with less than the complete CDRs from
a mousc antibody (c.g., Pascalis et al, J. Immunol.
169:3076, 2002). Thus, a humanized antibody is an antibody
having CDRs from a donor antibody and variable region
framework and constant regions from a human antibody.
Thus, typically a humanized antibody comprises (i) a light
chain comprising three CDRs from a mouse antibody, e.g.,
L2G7, a variable region framework from a human antibody,
and a human constant regjon, and (i) a heavy chain com-
prising three CDRs from a mouse aotibody, ¢.g., 1.2G7, a
variable region framework from a human antibody and a
human constant region. la addition, in order to retain high
binding affinity, at least one of two additional structural
clements can be employed. Sce, U.S. Pat. No. 5,550,101 and
5,585,089, cach of which is incorporated herein by refer-
ence, which provide detailed instructions for construction of
humanized antibodies.

[0027] 1Inthe first structural element, the framework of the
heavy chain variable region of the humanized antibody is
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chosen to have maximal sequence identity (between 65%
and 95%) with the framework of the heavy chain variable
region of the donor antibody, by suitably selecting the
acceptor antibedy from among the many known human
antibodies. Sequence identity is determined when antibody
sequences being compared are aligned according to the
Kabat numbering convention. In the second structural cle-
ment, in constructing the humanized antibody, selected
amino acids in the framework of the buman acceptor anti-
body (outside the CDRs) are replaced with corresponding
amino acids from the donor antibody, in accordance with
specified rules. Specifically, the amino acids to be replaced
in the framework are chosen on the basis of their ability 1o
interact with the CDRs. For example, the replaced amino
acids can be adjacent to a CDR in the donor antibody
sequence or within 4-6 angstroms of a CDR in the human-
ized antibody as measured in 3-dimensional space.

[0028] A chimeric antibody is an antibody in which the
variable region of a mouse (or other rodent) antibody is
combined with the constant region of a human antibody;
their construction by means of genetic engincering is well-
known. Such antil.odies retain the binding specificity of the
mouse antibody, while being about two-thirds human. The
proportion of nonhuman sequence present in mouse, chi-
meric and humanized antibodies suggests that the immuno-
genicity of chimeric antibodies is intermcdiate betwecen
mouse and humanized antibodies. Other types of genetically
cngineered antibodies that may have seduced immunogenic-
iy relative to mouse antibodies include human antibodics
made using phage display methods (Dower ct al., WQ91/
{7271; McCafferty et al., WO92/001047, Winter, WO92/
20791; and Winter, FEBS Lett. 23:92, 1998, cach of which
is incorporated herein by reference) or using transgenic
animals (Lonberg ¢t al., W093/12227; Kucherlapati WO91/
10741, each of which is incorporated herein by reference).

[0029] As used herein, the tcrm “human-like” antibody
refers to a Mab in which a substantial portion of the amino
acid sequence of one or both chains (e.g., about 50% or
more) originates from human immunoglobulin genes.
Hence, human-like antibodies encompass but are not limited
to chimeric, humanized and human antibodies. As used
nerein, a “reduced-immunogenicity” antibody is one
expected to have significantly less immunogenicity than a
mouse antibody when administered to buman patients. Such
antibodies encompass chimeric, humanized and human anti-
bodies as well as antibodies made by replacing specific
amino acids in mouse antibodies that may contibute to B- or
T-cell epitopes, for example exposed residues (Padlan, Mol.
Immunol. 28:489, 1991). As used herein, a “genctically
eogineered” antibody 1s one for which the genes have been
constructed or put in an unnatural environment (¢.g., human
genes in a mouse or on a bacteriophage) with the help of
recombinant DNA techniques, and would therefore, ¢.g., not
cncompass a mousc mAb made with conventional hybri-
doma technology.

[0030] The epitope of a mAb is the region of its antigen 1o
which the mAb binds. Two antibodies bind to the same or
overlapping epitope if each competitively inhibits (blocks)
hinding of the other to the antigen. That is, a 1x, 5x, 10x,
20x or 100x excess of onc antibedy inhibits binding of the
ather by at least 50% but preferably 75%, 90% or cven 99%
as measured in a competitive binding assay compared {0 a
control lacking the competing antibody (sec, ¢.g., Junghans
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et al,, Cancer Res. 50:1495, 1990, which is incorporated
herein by reference). Alternatively, two antibodies have the
same epitope if essentially all amino acid mutations in the
antigen that reduce or eliminate binding of one antibody
reduce or eliminate binding of the other. Two antibodies
have overlapping epitopes if some amino acid mutations that
reduce or climinate binding of oge antibody reduce or
eliminate binding of the other.

2. Neutralizing Anti-HGF Antibodies

[0031] A monoclonal antibody (mAb) that binds HGF
(ie., an anti-HGE mAb) is said to neutralize HGF, or be
neutralizing, if the binding partially or completely inhibits
one or more biological activitics of HGI- (1.e., when the mAb
is used as a single agent). Among the biological properties
of HGF that a neulralizing antibody may inhibit are the
ability of HGF 10 bind e its cMet receptor, to cause the
scattering of certain cell lines such as Madin-Darby canine
kidney (MDCK) cells; to stimulate proliferation of (i.e., be
mitogenic for) certain cells including hepatocytes, 4MBr-3
monkey epithelial cells, and various human tumor cells; or
to stimulate angiogenesis, for exemple as measured by
stimulation of human vascular endothelial cell (HUVEQ)
proliferation or tube formation or by induction of blood
vessels when applied to the chick embryo choricallantoic
menmbranc (CAM). Antibodies of the invention preferably
bind 1o human HGF, ie., to the profein encoded by the
GenBank sequence with Accession number D90334 (incor-
porated by reference).

[0032] A ncutralizing mAb of the invesrion at a concen-
tration of, e.g., .01, 0.1,0.5, 1,2, 5, 10, 20 or 50 pyg/m} wiil
inhibit a biclogical function of HGF (e.g., stimulation of
proliferation or scattering) by about at least 50% but pref-
crably 75%, more preferably by 90% or 93% or even 99%,
and most preferably approximately 100% (essentially com-
pletely) as assayed by methods described under Examples or
known 1n the art. Inhibition is considered complete if the
level of activity is within the margin of error for a negative
control Jacking HGF. Typically, the extent of inhibition is
measured when the amouat of HGF used is just sufficient fo
fully stimulate the biological activity, or1s .03, 0.1, 0.5, 1,
3or 10 g/mi. Preferably, at least 50%, 75%., 90%, ot 95% or
essentially complete inhibition will be achieved when the
molar ratio of antibody 1o HGF 1s 0.5x%, 1x, 2x, 3x, 5x or
10x. Preferably, the mAb will be neutralizing, i.¢., inhibit the
biclogical activity, when used as a single agent, but possible
2 mAbs will be needed together te give inhibition. Maost
preferably, the mAb will neutralize not just one but several
of the biological activities listed above; for purposes herein.
an anti-HGF mAb that used as a single agent neutralizes all
the hinlogical activitics of HGEF will be cailed “fully neu-
tralizing”, and such mAbs are most preferable. MAbs of the
invention will preferably be specific for HGFE, that is they
will not bind, or only bind 10 a much lesser extent (e.g., Ka
at least ten-fold iess), proteins that are related to HGF such
as fibroblasi growih. facior (FGF) and vascular endothelial
growth factor (VEGF). Preferred antibodies Tack agonistic
activity toward HGE. That is, the antibodies block interac-
tion of HGH with cMet without stimulating cells bearing
HGF directly. MAbs of the invention typically have a
binding affinity (K,) for HGF of at least 107 M™' but
preferably 107 M2 or higher. and most preferably 10° M
or higher or even 10™ M~ or higher.
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{6033] MADs of the invention include anti-HGF antibod-
ies in their natural tetrameric form (2 light chains and 2
heavy chains) and may be of any of the knowa isotypes IgG,
igA, IgM, lgD and IgE and their subtypes, i.c., human IgGl,
igG2, IgG3, 1gG4 and mouse [gGl, IgG2a, 1pG2h, and
TgG3. The mAbs of the invention are also meant to include
{ragments of antibodies such as Fv, Fab and F(ab').; bifunc-
tional hybrid antibodies (c.g., Lanzavecchia et al., Eur. I
fmmunol. 17:103, 1987), single-chain antibodies (Huston et
al., Proc. Natl. Acad. Sci. USA 85:5879, 1988; Bird ct al.,
Science 242:423, 1988); and antibodies with altered con-
stant regions (e.g., U.S. Pat. No. 5,624,821). The mAbs may
be of animal (e.g., mouse, rat, hamster or chicken) origin, or
they may be genetically engineered. Rodent mabs arc made
by standard methods well-known in the art, comprising
multiple immunization with HGF in appropriate adjuvant
1.p., 1.v., or into the footpad, followed by cxtraction of spleen
or lymph node cells and fusion with a suitable immortalized
cell line, and then selection for hybridomas that produce
antibody binding to HGF, e.g., sce under Examples. Chi-
meric and humanized mAbs, made by art-known methods
mentioned supra, are preferred embodiments of the inven-
tion. Human anubodies made, c.g., by phage display or
transgenic mice methods are also preferred (see e.g., Dower
etal., McCafferty el al., Winter, Lonberg et al., Kucherlapati,
supra). More generally, human-like, reduced immunogenic-
ity and genetically engincered antibodies as defined herein
are all preferred.

10034] The neutralizing anti-HGF mAbs LIH4, 1.2C7 and
1.2G7 mAbs described infra are examples of the invention,
with L2G7 a preferred example. Neutralizing mAbs with the
same or overlapping epitope as any of these mAbs, e.g., as
L.2G7, provide other examples. A chimeric or humanized
form of L.2G7 or with LGF is an cspecially preferred
embodiment. A mAb (including chimeric, humanized and
uman antibodies) that competes with 1.2G7 for binding to
HGF and neutralizes HGF in at least onc, and preferably all,
in vitro or in vivo assays described herein is also preferred.
MADbs that are 90%, 95%, 99% or 100% identical {deter-
mined by aligning antibody scquences according to the
Kabat convention) to L2G7 in amino acid sequence, at least
in the CDRs are included in the invention. Preferably such
antibodies differ from 1.2G7 by a small number of function-
ally inconsequential amino acid substitutions (e.g., conser-
vative substitutions), deletions, or insertions. Prefcrably
such antibodies retain the functional properties of L2G7, ¢,
such antibodies neutralize HGF in at least one, and prefer-
ably all, in vitro or in vivo assays described herein. For
purposes of classifying amino acids substitutions as conser-
vative or nonconservative, amino acids may be grouped as
iollows: Group I (hydrophobic sidechains): norlcucine, mei,
ala, val, leu, ile; Croup M (neutral hydrophilic side chains):
ovs, ser, thr; Group HI (acidic side chains): asp. glu; Group
tV (basic side chains): asn, gln, his, lys, arg; Group V
{residues influencing chain orientation): gly, pro; and Group
V1 (aromatic side chains): trp, tyr, phe. Conservative sub-
stitutions involve substitutions between amino acids in the
same  class. Non-conservative substitutions constituic
¢xchanging a member of one of these classes for a member
of another.

{0035] Native mAbs of the invention may be produced
from their hybridomas. Genetically enginecred mAbs, c.g.,
himeric or humanized mAbs, may be expressed by a varicty
of art-known methods. For example, genes encoding their
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light and heavy chain V regions may be syathesized from
overlapping oligonucieotides and inserted together with
available C regions into expression vectors {e.g., commer-
cially available from Invitrogen) that provide the necessary
regulatory regions, e.g., promoters, enhancers, poly A sites,
etc. Use of the CMV promoter-enhancer is preferred. The
expression vectors may then be transfected using various
well-known methods such as lipofection or electroporation
into a variely of mammalian cell lines such as CHO or
non-producing myelomas including Sp2/4) and NSO, and
cells expressing the antibodies selected by appropriate anti-
biotic selection. Sce, e.g., US. Pat. No. 5,530,101, Larger
amounts of antibody may be produced by growing the cells
in commercially available biorcactors.

[0036] Once expressed, the mAbs or other antibodies of
the invention may be purified according to standard proce-
dures of the art such as microfiltration, ultrafiliration, protein
Aor G aflinity chromatography, size exclusion chromatog-
raphy, anion exchange chromatography, cation exchange
chromatography and/or other forms of affinity chromatos-
raphy based on organic dyes or the like. Substantially pure
antibodics of at least about 90 or 95% homogeneity are
preferred, and 98% or 99% or more homogeneity most
preferred, for pharmaceutical uses.

3. Therapeutic Mcthods

[0037] In a preferred embodiment, the present invention
provides a pharmaceutical formulation comprising the anti-
badies described herein. That is, the antibodics can be uscd
in the manufacture of a medicament “or treatment of disease.
Pharmaceutical formulations (1.., medicaments) of the anii-
bodies contain the mAb in a physiclogically acceptable
carricr, optionally with excipicnts or stabilizers, in the form
of tyophilized or agucous solutions. Acceplable carriers,
excipicnts or stabilizers arc nontoxic to recipients ai the
dosages and concentrations employed, and include buffers
such as phosphale, citrate, or acetate at a pH typically of 5.0
to 8.0, most often 6.0 to 7.9; salts such as sodium chloride,
potassium chloride, eic. to make isotonic; antioxidants,
preservatives, low molecular weight pulypeptides, proteins,
hydrophilic polymers such as polysorbate 80, amino acids,
carbohydrates, chelating agents, sugars, and other standard
ingredients known to those skilled in the art (Remington’s
Pharmaceutical Science 16" edition, Osol, A. d. 1980). The
mADb is typically present at a concentration of 1-100 mg/ml,
¢.g., 10 mg/ml.

[0038] Antibodies of the invention are typically substan-
tially pure from undesired cortaminant. This means that the
antibody is typically at least about 507% w/w {weight/weight)
pure, as well as being substantially free from interfering
proteins and contaminants. Preferatly the antibodies are at
least 90, 95% or 99% whv pure. Pharmaceutical composi-
tions for parenteral admimstration are usvally sterile, sub-
stantially isotonic and prepared in accordance with Good
Manufacturing Practices of the FDA or similar body.

[0039] 1In another preferred embodiment, the invention
provides a method of treating a patient with a disease using
an anti-HGF mADb in a pharmaceutical formulation. The
mAb prepared in a pharmaccutical formulation can be
administered to a paticni by anv suitable route, especially
parentally by intravenous infusion or bolus njection, intra-
muscularly or subcutanecusiy. Intravenous mfusion can be
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given over as little as 15 minutes, but more often for 30
minutes, or over 1, 2 or even 3 hours. The mAb can also be
injected directly into the site of discase (e.g., a tumor), or
encapsulated into carrying agents such as liposomes. The
dose given will be sufficient to alleviate the condition being
treated (“therapeutically effective dose™) and is likely to be
0.1 to 5 mg/kg body weight, for example 1, 2,3 or 4 mg/ke,
but may be as high as 10 mg/kg or even 15 or 20 mg/kg. A
fixed unit dosc may also be given, for example, 50, 100, 200,
500 or 1000 mg, or the dose may be based on the paticnt’s
surface area, €.g., 100 mg/m®. Usually between 1 and 8
doses, (e.g., 1,2,3,4, 5,6, 7 or 8) are administered to treat
cancer, but 10, 20 or more doses may be given. The mAb can
be administered daily, biweekly, weekly, every other week,
monthly or at some other interval, depending, e.g. on the
aalf-life of the mAb, for 1 week, 2 weeks, 4 weeks, 8 weeks,
3-6 months or longer. Repeated courses of treatment arc also
possible, as is chrnic administration. A regime of a dosage
and intervals of administration that alleviates or at least
partially arrests the symptoms of the disease (biochemical,
histologic and/or clinical), including its complications and
intermediate pathological phenotypes in development of the
disease is referred 1o as a therapeutically effective regime.

{0040] The pharmaceutical compositions of the invention
<an also be used in prophylaxis of a patient at risk of cancer.
Such patients include those having genetic susceplibility o
cancer, patients who have undergone exposure to carcino-
genic agents, such as radiation or toxins, and patients who
have undergone previous treatment for cancer and are at risk
of recurrence. A prophylactic dosage is an amount sufficient
1o elimnate or reduce the risk, lessen the severity, or delay
ihe outset of the disease, including biochemical, histologic
and/or clinical symptoms of the disease, its complications
and intermediate pathological phenotypes presenting during
development of the discase. Administration of a pharmaccu-
tical composition in an amount and at intervals effective 1o
~ffect one or more of these objects is referred to as a
prophylactically effective regime.

{0041] Discases especially susceptible to therapy with the
anti-HGF mAbs of this invention include solid tumors
known or suspected to require angiogenesis or 1o be asso-
ciated with elevated levels of HGE, for ¢xample ovarian
cancer, breast cancer, lung cancer (small cell or non-smat}
cell), colon cancer, prostate cancer, pancreatic cancer, renal
cancer, gastric cancer, liver cancer, head-and-neck tumors,
melanoma, sarcomas, and brain tumors (c.g., glioblasto-
mas), of children or adults. Treatment can also be adminis-
tered to patients having leukemias or lymphomas. Tn a
preferred embodiment, the anti-HGF mAb can be adminis-
wred together with (ie., before, during or after) olher
anti-cancer therapy. For example, the anti-HGF mAb may be
administered together with any one or more of the chemo-
therapeutic drugs known to those of skill in the art of
oncology, for example Taxol (paclitaxel) or its derivatives,
platinum compounds such as carboplatin or cisplatin, anth-
rocyclines such as doxorubicin, alkylating agents such as
cyclophosphamide, anti-metabolites such as S-fluorouracil,
or etoposide. The anti-HGF mAb can be administered in
combination with two, three or more of these agents in a
standard chemoth. rapeutic regimen, for example taxol and
carboplatin, ¢.g. for breast and ovarian cancer. Other agents
with which the anti-HGF mADb can be adninistered include
biologics such as monoclonal antibodies, including Hercep-
'in™ against the HER2 antigen, Avastin™ against VEGF, or
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antibodies (o the EGF receptor, as well as small molecule
anti-angiogenic or EGY receptor antagonist drugs. In addi-
tion, the anti-HGE mAb-can be used together with radiation
therapy or surgery.

[0042] Treaiment (e.g., standard chematherapy) including
the anti-HGF mAb antibody may increase the median pro-
gression-frec survival or overall survival time of patients
with these tumors (e.g., ovarian, breast, lung, pancreas, brain
and colon, especially when refapsed or refraciory) by at least
30% or 40% but preferably 50%, 60% to 70% or even 100%
or Jonger, compared 1o the same treatment (e.g., chemo-
therapy) but without anti-HGF mAb. In addition or alterna-
tively, treatment (¢.g., standard chemotherapy) including the
anti-HGF mAb may increase the complete response rate,
partial response rale, or objective response rate (complele+
partial} of patienis with these tumors (e.g., ovarian, breast,
lung, pancreas, brain and colon, especially when relapsed or
refractory) by at least 30% or 40% but preferably 50%, 60%
to 70% or even 100% compared to the same treatment (..,
chemotherapy) but without the anti-HGF mAb. Optionally,
treatment can inhibit tumor mvasion, or melastasis.

[0043] Typically, in a clinical trial (c.g., a phase I, phase
/I or phase I frial), the aforementioned increases in
median progression-{ree survival and/or response rate of the
patients treated with chemotherapy plus the anti-HGF mAb,
relative to the control group of palients receiving chemo-
therapy alone {or plus placebo), will e statistically signifi-
canl, for cxample at the p=0.05 or 0.0 or cven (.00] level.
It will also be understood by one of skill that the complete
and partial response rates are determined by objective cri-
teria commonly used in clinjcal trals for cancer, e.g., as
listed or accepted by the National Cancer Tnstituie and;or
Food and Drug Administration.

4. Other Methods

[0044] The anti-HGF mAbs of the invention also find use
in diagnostic, prognostic and laboratory methods. They may
be used to measure the level of HGE in a tumor or in the
circulation of a patient with a tumor, and therefore to follow
and guide treatment of the twmor. For example, a tumor
associated with high levels of HGF would be especially
susceptible to treatment with an anti-HGF mAb. In particu-
lar embodiments, the mAbs can be used in an ELISA or
radioimmunoassay to measure the level of HGF, e.g., in a
tumor biopsy specimen or in serum or in media supernatant
of HGF-secreting cells in cell culiure. The use of two
anti-HGF mAbs binding to differeit epitopes (i.e., not
competing for bindiag) will be especiaily useful in devel-
oping a sensitive “sandwich™ ELISA to detect HGE. For
various assays, the mAb may be labeled with Auorescent
molecules, spin-labeled molecules, enzymes or radioiso-
types, and may be provided in the form of kit with all the
necessary reagents (¢ perform the assay for HGE. In other
uses, the anti-HGF mAbs will be used o purtfy HGE, e.g.,
by affinity chromatography.

EXAMPLES

1. Generation of Anti-HGE mAbs

[0045] To generate mAbs which bind to and block the
activities ol human HGFE, recombinant human HGE (tHGE)
was first produced 11 a mammalian expression system.
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<DNAs encoding the recombinant human HGF (rHGFE) or
rHGF-Flag peptide (8 amino acid residucs of Flag attached
1o the c-terminus of HGF) were constructed in a pIND-
inducible expression vector (No et al,, Proc. Natl. Acad. Sci.
USA. 93:3346, 1996). These cDNAs were then transfected
into EcR-293 human kidrey fibroblast cells (Invitregen)
using Fugene transfection reagent (Roche). Stable cell lines,
H1-Flland 24.1, secreting HGF and HGF-Flag respectively,
were selected in the presence of 600 w/g/ml of G418 and 400
ng/mlof Zeocin (Invitrogen). HI-F11 and 24.1 were induced
10 secrete HGF and HGF-Flag by treatment with 4 «M of
Donasterone A (lavitrogen) for 4-5 days in serum frec
DMEM containing glutamine and antibiotics. After aggre-
gates were removed by centrifugation at 15,000 pm for 30
min at 4° C., HGF secreted into the culture supernatant was
concentrated approximately 100-fold using a membranc
altrafiltration cartridge with an MW 50,000 cut-off filier
{amicon Centriprep YM-50 filter [ollowed by microcon
YM-30 filter (Millipore)]. Such concentrated H1F11 culture
supernatant contains ~100 gg/ml of HGF and ~120 tg/ml of
bovine serum albumin.

[0046] Balb/c mice were immunized in each hind foot pad
~10 times at one week intervals, with 1-2 ug of purificd
rHGF (Pepro Tech) or 1-2 g of rHGF plus 1-2 g of BSA
(concentrated H1-F11 culture supernatant) resuspended in
MPL-TDM (Ribi immunochem. Research). Three days afier
the final boost, popliteal lymph node cells were fused with
murine myeloma cells, P3X63AgU.1 (ATCC CRL1597),
using 35% polyethylene glycol. Hybridomas were selected
in HAT medium as described (Chuntharapai and Kim, J.
fmmunol. 103:766, 1997, which 1s incorporated hercin by
reference). Ten days after the [usion, hybridoma culture
supernatants were screened in a direct HGF binding ELISA
as well as in an HGE-Flag capture ELISA. The latter assay
was used 1o further confirm the specificity of anti-HGF
mAbs selected using the direct HGF binding ELISA and 10
select mAbs that can bind to HGF in solution phasc.
Blocking activities of selected mAbs were then determined
n the HGF-Flag/cMet-Fc binding ELISA and in the MDCK
scatter assay as described (Jeflers et al., Proc. Natl. Acad.
Sci. USA 95:14417, 1996). Selected hybridomas were
cloned twice using limiting dilution techniques. The isotype
of mAbs were determined using an solyping kit (Zymed).
Ascites of selected mAbs were raised and purified using
tmmunoPure (A/G) IgG Purification Kit (Pierce). Also biot-
nylated mAbs were prepared using EZ-sulfo-NHS-LC-Bi-
otin according to the instructions provided by Pierce. Each
of the assays referred to here is described in more detail
below. Tor the direct HGF binding ELISA, microtiter plates
{Maxisorb; Nunc) arc coated with 50 gl/well of H1-F11
culture supernatants containing rHGE, diluted in PBS at a
1:2 ratio of HGF/PBS, overnight at 4° C. After washing the
plate, the nonspecific binding sites are blocked with PBS
containing 2% skim milk for 1 kr at room temperature (RT).
After washing the plate, S0 gl/wvell of purified mAbs or
hybridoma culture supernatants are added to cach well for |
ar. After washing, plates are then incubated with 50 ulywell
of 1 ug/ml of HRP-goat anti-mouse IgG (HRP-GaMlgG.
Cappel) for 1 hr. The bound HRP-GaMIgG is detected by
he addition of the tetramethylbenzidine substrate (Sigma).
'The reaction is stopped by the addition of 1N H,80, and the
olates ares then read at 450 nm using an ELISA plate rcader.
Washes are carried out 3 times in wash buffer (PBS con-
taining 0.05% Tween 20).

3@‘
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[0047] For the HGF-Flag capture E1ISA, microtiter plates
are coated with 30 ui/well of 2 ug/mi of goat antibodies
specific to the Fe portion of mouse 1gG (GaMIgG-Fe) in
PBS overnighi at 4° C. and blocked with 2% skim milk for
1 hr at RT. After washing, the plates are incubated with 50
wlfwell of purified mAbs or hybridoma culture supernatants
for 1 br. After washing, plates are then incubaied with 50
uliwell of 24.1 cell culure supernatant containing rHGE-
Flag. After washing, plaics are then incubated with 50
uliwell of HRP-M2 anti-Fiag mAb (Invitrogen) in the pres-
ence of 15 ug/ml of murine IpG. The bound HRP-anti-Flag
M2 is detected by the addition of the subsirate as described
above. Washes arce carried out 3 times in wash buffer.

[0048] Al lcast three mAbs, designated 1L.1H4, 1.2C7 and
L.2G7, obtained from hybridomas generated by immuniziug
the Balb/e mice with rHGF in concentrated H1-F11 culture
supernatant as described above, showed binding in both the
direct tHGF binding ELISA and the HGF-Flag caphire
ELISA and were selecied for further study. ‘These hybrido-
mas were ihen cioned twice, ascites were raised in mice by
standard methods, and mAbs were purified using a protein
G/A column. Their 1solypes were determined using an
isotvping kit (Zymed Lab). The 1.2G7 hybridoma has been
deposited on Apr. 29, 2003 with the American Type Culture
Collection, P.O. Box {549 Manassas, Va. 20108, as ATCC
Number PTA-5162 undcr the Budapest Treaty. These
deposit will be maintained at an authorized deposiiory and
replaced in the event of mutation, aonviability or destruction
for a period of at least five vears afler the most recent request
for release of a sample was received by the depository, for
a period of at least thirty years after the date of the deposit,
or during the enforceable life of the related patent, which-
cver pertod 1s tongest. All restrictions on the availability to
the public of these cell Tines will he irrevocably removed
upon the issuance of a paicnt from the application.

[0049] Once a single, archiypal anti-human-HGF mAD,
for example 1.2G7, has been isolated that has the desired
propertics described herein of neutralizing HGF 1n vitro
and/or inhibiting (e.g., completelv) tumor growth in vivo, it
is straightforward to geacrate other mAbs with similar
propertics, by using art-known methods. For example, mice
may be immunized with HGF as described above, hybrido-
mas produced, and the resulting mAbs screened for the
ability to compete with the archtypal mAb for binding to
HGF. Alternatively, the method of Jespers et al., Biotech-
nology 12:899, 1994, which is incorporated herein by ref-
erence, may be used to guide the scicction of mAbs having
the same epitope and therefore similar properties to the
archtypal mAb, ¢.g., L2G7. Using phage display, first the
heavy chain of the archtypal antibody is paired with a
repertowre of (preferably human) light chains to select an
HGF-binding mAb, and then the new light chain is paired
with a repertoire of (preferably human) heavy chains to
select a (preferably human) HGE-binding mAb baving the
same epitope as the archtypal mAb.

2. Characterizaiion of Anti-HGEF mAbs In Vire

[6050] The binding epitcpes of the antibodies were par-
tially characierized by a competitive binding ELISA 1n
which a 100x ¢xcess of unlabeled mAb was used to compete
with the binding of the same or another biotinylated mAb in
the HGF binding CLISA. FIG. 4 shows that the binding of
the anti-HGF mAbs, 1.1H4 and 1.2G:7, was inhibited only by
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themselves, suggesting that they recognize unique epilopes.
‘The binding of L2C7 was inhibited by 1.2G7 but not hy
1.1H4. This suggests that the L.2C7 epitope overlaps with
that of L2G7 but not of L1H4. However, L.2C7 was not able
10 inhibit the binding of 1.2G7, suggesting that the 1.2C7 and
L2G7 epitopes overlap but are distinct, and/or the affinily of
L2C7 is much lower than that of L2G7. The epitopes of
L.1H4, L2C7 and L.2G7 are respectively designated A, B and
s

{0051] The relative binding abilities of the three anti-HGF
1nAbs were meast.zed using purificd antibodics in the dircct
HGF binding ELISA, in which rHGF is first bound to the
plate. In this assay, L.2C7 and 1.2G7 bound better than 1.1H4
(FIG. 5). The ability of the mAbs to bind tHGF-Flag in
solution was also determined, using the HGEF-Flag capture
YLISA. All tbree mAbs were able to capture rHGF-Flag in
solution phase but mAb L.2G7 was more eflective than the
others (FIG. 6). These results suggest that mAb 1.2G7 has
ihe highest binding affinity to HGF among the threc mAbs.

[0052] One of the biological activities of HGF is the
ability to bind to its receptor cMet, so the ability of the
anti-HGF mAbs to inhibit binding of HGF to ¢MET was
assayed. For this assay, cMet-Fc was first produced by
‘ransfecting human fibroblast 293 cells with cDNA encoding
residues 1-929 ECD of cMet linked with the Fe portion of
auman [3G1 (residues 216 to 446) as described by Mark et
al, J. Biol. Chem. 267:26166, 1992 in the pDisplay expres-
sion vector (Invitrogen). Microtiter plates are coated with 50
pdiwell of 2 ug/ml of goat antibodics specific to the Fe
ortion of human IgG (GaHlgG-Fc) in PBS overnight at 4°
. and blocked with 2% BSA for 1 hr at RT. After washing
the plates, S0 gl of culture supernatant of 293 transfected
with cMet-Fc ¢DNA is added to cach well for | hr at RT.
After washing the plates, 50 wliwell of 24.1 cell culture
supernatant contaiming tHGF-Flag, preincubated with vari-
nus concentrations of mAbs, is added to each well for 1 hr.
After washing, plates arc then incubated with 50 gl/well of
HRP-M2 anti-Flag mAb (Invitrogen). The hound HRP-anti-
Flag M2 is detected by the addition of the substrate as
Jescribed above. Washes are carried out 3 times in wash
wuffer.

[0053] In this HGF-Flag/cMet-Fc binding inhibition
assay, all three mAbs demonstrated some degrees of inhi-
hition while an Ig control antibody did not (FIG. 7). MAb
1.2G7 at 21 ug/ml and mAb 1L1H4 at 50 ug/ml completely
abolished the binding of rHGF-Flag to cMet-Fe; mAb 1.2C7
even at S0 pg/mi gave only 85% inhibition. Hence, mAD
12G7 was much more potent in inhibiting the interaction of
tHGF-Flag with cMet-Fe (and therefore presumably HGI
with its receplor cMet) than the other antibodics, consistent
with its putatively greater affinity for HGE.

[0054] Since the receptor protein used in cMet-Fe/HGL-
flag binding ELISA is a soluble recepior protein, its con-
1ormation .may be different from that of the natural mem-
brane bound receptor. Furthermore, HGF binds to HSPG in
addition 1o cMet and 1t is known that the HSPG-HGF
nteraction enhances various HGF activitics. Thus, mAbs
blocking the interaction of HGF with soluble cMct may not
1ecessarily have the capacity to neutralize HGF bioactivities
on the cells. Thus, it is important to further confirm the
blocking activities of mAbs in selected biological systems.
1GF is known to be a potent scattering factor. Thus, the
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neutralizing activity of the anti-HGF mAbs was also deter-
mined using the Madin-Darby canine kidney (MDCK cells
obtained from ATCC) scatter assay as described (Joffers et
al,, Proc. Natl. Acad. Sci. USA 95:14417, 1998). MDCK
cells grown in DMEM supplemented with 5% FCS are
plated at 10> cells/100 uifvell in the presence of predeter-
mined concentrations of rHGEF with or without mAbs in
DMEM with 5% FCS. After 2 days incubation at 37° C. in
5% CO,, cells arc then washed in PBS, fixed n 2%
formaldehyde for 10 min at RT. After washing in PBS cclls
are stained with 0.5% crysial violet in 50% cthanol (viv) for
10 min at RT. Scaftering activity 1s determined by micro-
scopic examinaiion. '

[0055] Culture supernatant of the H1-Fi1 clone secreting
HGF, described ahove, was used as the source of HGF in the
scatler assay. As little as 1:80 dilution of H1-F11 culture
supernatant induced the scattering and growth of MDCK
cells. However, the scattering assays were carried out using,
a 1:20 dilution of H1-F11 culture supernatant (~3 ug/ml).
MADb 1.2G7 even at a 1:5 molar ratio of HGF/mAb inhibited
the HGF induced scatiering of MDCK by ltself (FIG. 8),
conclusively demonstrating that mAb 1.2G7 is indecd a
neutralizing mAb. mAb [.1H4 w1220 py/ml could al<o
neutralize scattering of MDCK induced by HGE, while mAb
L2C7 even at 20 ug/ml gave only a partial neutralizing
activity (data not shown).

[0056] The various characteristics of the threc anti-HGF
antibodies determined in the assays above are summarized
in the Table 1.

TABLE 1

_Characlesization of mADbs Lo 1GL

Binding  Black Black
mAb  Isotype Foitope  HGF/eMet-Fe binding  MDCK scattering
LiH¢ Gi, K A Weak Block +
1.2C7 G2b, & B3 Partiai Block -

L2G7 Glaz, K ¢ Stiong Block +d

[0057] HGF is a member of the heparin binding growth
factor family includiag {ibroblast growth fzctor (FGF) and
vascular endothelial growth factor (VEGF). Also, HGF has
~40% overall scquence similarity with plasminogen (Naka-
mura ¢t al., Natore. 342:440, 1989) and shares a similar
domain structure with macrophage stimulaling protein
(MSE, Wang et al., Scand. J. Immunol. 56:543, 2002). Thus,
the binding specificity of the auti-J1GF antibodies must be
determined. The hinding of anti-HGEF mAbs to these HGF
related proteins {available from R&D systems) is assayed
using a direct binding ELISA similar to the one for HGF
described above. MAb L2G7, mAb L2C7 and mAb LI1H4
will not significantly bind to these proteins, demonstrating
their specificity for HGE

3. Ability of Anti-HGF MAbs 10 Inhibit
Tumor-Promoting Biological Activities of HGF

[0058] HGF has a number of biological activities that
make it Iikely that it plavs a role mn the growth and
invasiveness of certain human tumors. One such activity of
HGF is as a powerful mitogen {or hepatocyies and other
cpithelial cells (Rubin ct at., Proc. Natl. Acad. Sci. USA.
88:415, 1991). Thus, to further prove the neutralizing activ-
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ity of the anti-HGF mAbs, the effects of the mAbs on the
HGF-induced proliferation of 4MBr-5 monkey cpithelial
cells (ATCC) or rat hepatocyles are determined. Hepatocytes
are isolated according to a method described by Garrison
and Haynes, J. Biol. Chem. 269:4204, 1985. Cclls are
resuspended at 5x10° cellyml in DMEM containing 5%
¥CS and stimulated with a predetermined concentration of
HGF with various concentration of mAbs. After 2% days
incubation at 37° C. in 5% CO,, the level of celi prolifera-
tion is determined by the addition of *H-thymidine for 4 hrs.
Cells are harvested using an automated cell harvester and the
fevel of *H-thymidine incorporated is defermined on a
scintillation counter. At sufficient concentrations, mAb
L.2G7 may largely or completely inhibit HGF-induced pro-
liferation of the cells, and mAbs 1.2C7 and L.1H4 may at
fcast partially inhibit proliferation. These antibodies may
also inhibit the HGF-induced proliferation of other epithelial
cell lines.

[0059] For cxample, the inhibitory activity of L2G7 on the
HGF-induced pro)iferation of mink Tung Mv 1 Lu cclls was
determined (Borset ¢t al, J. Immunol. Methods 189:59,
1996). Cells grown in DMEM containing 10% FCS are
harvested by treatment with EDTA/trysin. After washing,
the cells are resuspended at 5x10° cells/ml in scrum free
DOMEM with a predetermined concentration (50 ng/ml) of
HGF +/- various concentrations of mAb. After | day
incubation at 37° C. in 5% CO,, the level ‘of cell prolifera-
tion is determined by the addition of 1 xCi of *H-thymidine
for an additional 24 hr. Cells are harvested onto glass-fiber
tilters using an automated cell harvester and the level of
*H-thymidine incorporaled is determined on a scintillation
counter. FIG. 9 shows that the addition of 100-fold higher
molar concentration of L2G7 mAb completely inhibited the
proliferative response of Mv I Lu cells. Indeed, 1.2G7 even
at a 3-fcld molar ratio of mAb to HGF showed complete
inhibition, while control IgG showed no inhibition even at
100-fold molar excess.

[0060] HGF is also reported to be a potent angiogencsis
tactor (Bussolino et al,, J. Cell Biol. 119:629, 1992; Cher-
rington et al., Adv. Cancer Res. 79:1, 2000), and angiogen-
csis, the formations of new blood vessels, 1s believed to be
ussenfial to the growth of tumors. Therefore, the ability of
the anti-HGF mAbs to inhibit the angiogenic propertics of
HGF is shown in three assays: (i) proliferation of human
vascular endothelial cells (HUVECQ), (i) tube formation of
HUVEC, and (iii) development of new blood vesscls on the
chick embryo chorioaliantoic membrane (CAM). Since
HGF has heen shown te synergize with VEGI in angiogen-
usis (Xin et al.,, Am. J. Pathol. 158:1111, 2001), these assays
may be performed both in the presence and absence of
VEGF.

|0061] The HUVEC proliferation assay-is performed as
deseribed with a modification (Conn et al., Proc. Natl. Acad.
sci. USA 87:1323, 1990). HUVEC cells obtained from
Clonetics are grown in Endothelial Growth Medium (EBM-
1) containing 10% FCS plus endothelial cell growth supple-
ments provided by Clonetics. Preferably cells from passages
410 7 are used in this study. The cells are resuspended to be
1P ceils/ml in medium-199 containing antibiotics, 10 mM
HEPES and 10% FCS (assay medium}. HUVEC cells (50
siwell) are added to microtiter wells containing a suitable
concentration of HGF with various concentrations of anti-
HGF mAbDs for 1 hr at 37° C. After cells are incubated for
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72 br at 37° C. in 5% CQ,, the fevel of ceil proliferation is
determined by incorporation of *H-thymidine for 4 hrs. At
sufficient concentrations, mAb L2G7 will largely or com-
pletely inhibit HGE-induced proliferation of the HUVEC,
and mAbs L2C7 and L1H4 may at least partially inhibit
proliferation. .

[0062] Alternatively, the level of cell preliferation may be
determined by the well-known colorimetric MTT assay. The
HVECs (10* cells/100 gAvell) are grown in serum free
medium for 24 br, and then incubated with 100 gl of of 50
ng/ml of HGF (predeicrmined to be a suboptimal amount)
with various concentrations of mAl 1.2G7 for 72 hr. MTT
solution (5 mg/ml) is added to each well (20 /200 gl
medium) for 4 hr. Then 100 medivm/well is removed and
mixed with 100 gl/well of acidificd isopropy! alcohoi (0.04N
HCl in isopropyl). The plales are read on an ELISA reader
at 560 nm. The % maximum response is calculated as
follows: [OD of HGF+mARB treaied cells-0OD of untreated
cells{OD of HGY ireated celis-OB of unireated cells]x
100. FIG. 10 shows that even a 2-fold molar excess of L2G7
mAB largely blacks the profiferation of HUVEC in response
to HGF.

[0063] The cndothclial tube assay is carried out essentially
as described (Matsumura, et al., J. Immunol. 158:3408,
2001; Xin et al., Am. J. Pathol, 158:1111, 2001). HUVEC
(Clonetics) from passage 4-7 are grown in Clonetics EGM
medmum supplemented with 10% FBS and endothelial cell
growth supplements. Plates are coated with MatrigeL(BD
Biosciences) according 1o the manufacture’s instructions ut
37° C. for 30 min, and the cells are seedud as 310" cells/mi
in 1x basal medium with HGF and various concentrations uf
anti-HGF mAbs. Tube formation is evaluated under micro-
scope at low-power (10x) magnification. At sufficient coa-
centrations, mAb L2G7 wiil Jargely or completely inhibit
HGF-induced endothelial tube formation, and mAbs L.2C7
and L1H4 may at least partially inbibit it.

[0064] The chick embryo choricallantoic membrane
(CAM) assay is performed essentially as described (Kim et
al, Nature 362:841, 1992). Three-day old chicken embryos
are removed {rom their shells and grown in petri dishes in
5% CO, at 37° C. Seven days later, dried methylcellulose
discs containing I1GF with various concentrations of anti-
HGF mAbs are layered onto the CAM. The methylcellulose
discs are prepared by mixing 5 gl of 1.5% methyleellulose
in PBS with 5 gl of HGF preincubated with mAbs. Three
days later the development of blood vessels around meth-
ylcellulose discs are examined. At sufficient concentrations,
mAb 1.2G7 will largely or completely inhibit such blood
vessel formation, and mAbs 1,207 and }.1H4 may at least
partially inhibit i1

[0065] HGF is alse reported to promote tumor grow.h
(Comoglio and Trusolino, J. Clin. Invest. 109:837, 2002).
The ability of the anti-HGI* antibodies to inhihit this activity
1s shown in two steps. First, a number of tumor cell lines are
examined for their ability to seercte HGH and proliferate in
response to HGF since HOF may be an autocrive growth
factor for some of these cells. These cell lines include a
panel of human tumor cell tines known (o express HGF and
cMet (Koochekpour et ai., Cancer Res. 57:5391, 1997,
Wang ct al., I. Cell Biol. 153:1023, 2001). Specific cell lines
to be tested include U-118 glioma, HOT 116 colon carci-
noma, A549 lung carcinoma and A431 epidermoid carci-
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noma celis, all available from the ATCC. Once such tumor
cell lines are identified, the effect of anti-HGF mAbs on the
roliferative response 10 HGF of these cells is determined,
using methods similar to those described above. At sufficient
~oncentrations, mAb 1.2G7 will largely or completely
inhibit HGF-induced proliferation of many or all of these
cell lines, and mAps L2C7 and L1H4 may at least partially
inhibit proliferation.

[00666] For example, buman HCT116 wmor cells arc
seeded info 96-well microtiter plates at 5x10° cellswell in
200 d of DMEM plus 5% FCS. After 24 hr incubation at 37°
C.in 5% CO,, cells are washed with PBS and incubated in
serum free DMEM for 48 hr. Cells are then incubated with
100 ng/ml of HGF +/-20 ug/ml of mAbs in DMEM for
another 20 br. As controls, cells grown in DMEM alone or
DMEM plus 10% FCS arc included. At the end of the
incubation, levels of cell proliferation are determined by
incorporation of *H-thymidine for 4 hr. The result of such an
cxperiment was carried out in triplicates is shown in FIG.
11. HGF induced a moderate proliteration of the HCT116
cells, which was completely abolished by addition of L.2G7
antibody (but not by the less potent 1.1H4 antibody).

[0067] in all the assays described above, each anti-HGE
antibody will neutralize or inhibit activity when vsed alonc
without other antagonists of HGF, i.c., as a single agent, but
additive or synergistic effects may be achieved by admin-
istering the antib~dy in conjunction with other anti-HGF
antibodies or other active agents.

4. Ability of Anti-HGF mAbs to Inhibit Tumor
Growth In Vivo

10068] The ability of the anti-HGF antibodies to inhibil
human tumor growth is demonstrated in xenograft models in
immunodeficient mice or other rodents such as rat. Tlustra-
tive but not limiting examples of immunodeficient sirains of
mice that can be used are nude mice such as CD-1 nude,
Nu/Nu, Balb/c nude, NIH-IIT (NIH-bg-nu-xid BR); scid
mice such as Fox Chase SCID (C.B-17 SCID), Fox Chase
outbred SCID and SCID Beige; mice deficient in RAG
cnzyme; as well as nude rats. Experiments are carricd out as
described previously (Kim et al, Nature 362:841, 1992,
which is incorporated herein by reference). Human tumor
cells grown in complete DMEM medium are harvested in
11BSS. Female immunodeficient, e.g., athymic nude mice
(4-6 wks old) arc injected s.c. with typically 5x10° cells in
0.2 ml of HBSS in the dorsal areas. When the tumor size
rcaches 50-100 mm®, the mice are grouped randomly and
appropriate amouits of the anti-HGF and control mAbs
(typically betweer 0.1 and 1.0 mg, e.g. 0.5 myg) are admin-
istered L.p. once, twice or three times per week in a volume
of, c.g.. 1 ml, foreg., 1, 2, 3, or 4 weeks or the duration
of the experiment. Tumor sizes are determined typically
wice a week by measuring in two dimensions [length (a)
and width (b)]. Tumor volume is calculated according to
v=ab?/2 and expressed as mean tumor volume=SEM. The
number of mice in each treatment group is at least 3, but
more often between S and 10, e.g., 7. Statistical analysis may
he performed using, e.g., Student’s t test. In a variation of
this experiment, administration of the antibody begins
simultancously or shortly after injection of the tumor cells.
‘The effect of the antibody may also be measured by pro-
longation of the survival of the mice, or increase in percent
of the mice surviving.




US 2005/0019327 Al

[0069] Various tumor cell lines known to secrete or
respond to HGF arc used in separate experiments, for
example Uil® human giioblastoma cells, and/or HCT116
human colon tumor cells. Preferred antibodies of the inven-
tion, such as human-like and reduced-immunogenicity anti-
bodies and the 1.2G7 antibody and its chimeric and human-
ized forms and antibodics with the same epitope as L.2G7,
when used as a single agent, will irhibit growth of tumors
by at least 25%, but possibly 40% or 50%, and as much as
75% or 90% or greater, or even completelv inhibit tumor
growth after some period of time or cause tumor regression
or disappearance. This inhibition will take place for at least
tumor cell line such as ULL8 i at least onc mousc strain
such as NIH 11T Beige/Nude, hut preferably will occur for 2,
3, several, many, or cven cssentially all HGF-expressing
wmor cell lines of a particular (e.g., glioma) or any type,
when tested in one or more immunodeficient mouse strains
that do not generate a neutralizing antibody response against
the injected antibody. Treatinent with some preferred anti-
bodies in one or more of the xenograft models leads to the
indefinite survival of 30%, 75%, 90% or even essentially all
mice, who would otherwise die or need 10 be sacrificed
because of growth of their tumor.

[0070] For exampie, such an vxperiment was perfermed
with U-118 glioblastoma cells, grown in DMEM medium
with FCS and harvested in HBSS. Female NIH T Beige/
Nude mice (4-6 wks old) are injected s.c. with 10° cells in
0.2 ml of HBSS i the dursal areas. When the tumor size
reaches ~50 mm?>, the mice are grouped randomiy into 2
groups of 6 mice each, and 200 g of the L2G7 mAb
(treatment group) or of PBS (control group) are given i.p.
twice a week i a volume of 0.1 ml Tumor sizes are
determined twice a week as described above. At the end of
the cxperiment, the tumors are excised and weighed. FIG.
12 shows that treatment with L2G7 completely inhibited
tumor growth.

[0071] Similar tumor inhibition experiments are per-
formed with the anti-HGEF antibody administered in combs-
nation one or more chemotherapeutic ageats such as 5-FU
(5-fluorouracily or CP 11 {Camplosar) to which the tumor
type is expected 10 be responsive, as described by Ashkenize
ctal., I Clin. Tnvest. 104:155, 1999, The combination of the
antibody and chemotherapoutic drug may produce  greater
inhibition of tumor growih than either agent alone. The
effect may be additive or syncrgistic, and stiongly inhibit
growth, e.g. by 80% or 90% or more, or even cause wmor
regression or disappearance. The anti-HGF antibody may
also be administered in combination with an antibody
against another growth or angiogenic factor, for example
anti-VEGE, and additive or svaergistic growth inhibition
and/or tumor regression or disappearance is expected. o
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[6072] Although the invention has been described with
reference to the presently preferred embodiments, it should
be undersicod that various modifications can be made with-
out departing from the invention. Unless otherwise apparent
from the context any step, element, embodiment, feature or
aspect of the invention can be used with any other.

[0073] All publications, patents and patent applications
cited are herein incorporated by relcrence in their entirety
for all purposes fo the same extent as it cach individual
publication, pateni and patent application was specifically
and individually indicated to be incorporated by reference in
ils entirety for all purposes.

‘What is claimed is:

1. A monoclon:! antibody (mAb) that binds and ncutral-
izes human Hepatocyte Growth Factor (HGF).

2. The mAb of claim 1 which is chimeric.

3. The mADb of claim 1 which is humanized.

4. The mADb of claim | which is human.

5. The mADb of claim 1 which inhibits binding of HGF 1o
cMet by at least 50%.

6. The mAb of claim 1 which inhibits HGF-induced
scattering of Madin-Darby canine kidney cells.

7. The mAb of claim 1 which inhibits HGF-induced
proliferation of HUVEC cells.

8. The mAb of claim 1 which inhibits HGEF-induced
anglogenesis.

9. The mAb of claim 1 which neutralizes all biological
activities of HGF.

10. The mAb of claim 1 which inhibits growth of 2 human
lumor xenograft in a mouse.

11. The mAb of claim 10 which completely inhibits
growth of a human tumor xenograft in a mouse.

12. The mAb of claim 1 which is a Fab or F(ab'), fragment
ar single-chain antibody.

13. The mAb of claim 1 which specifically binds HGF
with a binding affinity of at least 10° M.

14. A chimeric or humanized 1.2G7 mAb.

15. An antibody that competes for binding to human HGI
with an antibody of claim 14.

16. A cell line producing a mAb of claim 1.

17. A pharmaceutical composition comprising a mAb of

claim 14.

18. A method of treating cancer in a patient comprising
administering to the paticnt a pharmaceutical composition
comprising a neutralizing anti-HGF mAb.

19. A method of claim 18 wherein said cancer is glio-
blastoma.

20. The method of claim 18 wherein said mAb is a
chimeric or humanized L.2G7 mAb.

$O
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