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CARLOS R. OLARTE, mayor de edad y vecino de Bogota, D.C., identificado tal como aparece
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SUPERINTENDENCIA

DIRECCION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-10436

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 5§95 DE
FECHA 29 DE AGOSTO DE 2008 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 26 DE NOVIEMBRE DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de |la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Si NO X
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proteinas que sa unen a IGF-l, antineoplasicos, agentes quimioterapauticos,
antitumorales, oligonucledtidos complementarios frente a IGF-IR o IGF-I,
anéalogos peptidicos que bloquean la activaciéon de IGF-IR, IGF-(R goluble, y/o
uno o mas agentes quimicos que inhiban la produccion o la actividad de IGF-I,
qua 8e conocan an la técnica, por ejamplo, la octreotida. Para una composicion
farmacéutica que comprende un anticuerpo activador, el anticuerpo anti-IGF-
IR se puede fonmular con un factor que aumenta la proliferacién celular o
previene la apoptosis. Tales fectores incluysn factores de crecimiento tales
como el IGF-l, y/o anélogos de IGF-I que activan al IGF-IR. Talas terapias
combinadas pueden requerir dosis menores del anticuerpo anti-IGF-IR esl
como de agsntes coadministrados, por lo que se evitan posibles toxicidades o
complicaciones asociadas con las diversas monoterapias. En una realizaclon, el
anticuerpo y uno o més agentes terapsuticos adicionales.

{_Laj, compasiciones farmacéuticas de la invencion pueden incluir una

acantidad terapéduticamente eficazr 0 una «cantidad profildcticamente eficezn

de un anticuerpo o de una fraccién de un anticuerpo de la invencién, Una

" acantidad tarapéufibamenta sficaz» gse refiero @ ung cantided eficaz, a unes

dosificaciones y durante periodos de tiempo necesarios, para conseguir el
efecto terapéutico deseado. Una cantidad terapéuticamenta eficaz del
anticuerpo o una fraccién del anticuerpo pueda oscilar segin factores tales
como la patologla, la edad, el aexo y @l paso de la persona, y la capacidad del
apﬂcuerpo o de una fraccién de un anticuerpo para inducir una respuesta
deseada en la parsona. Una cantidad terapduticamente eficaz es también
aquella an la que los efectos terapsuticamants bansficiosos superan en valor a

cualquier efecto téxico o perjudicial del enticuerpo o de la fraccion del

A
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puede incluir agentes de diagnodstico o terapéuticos, ademéas del anticuerpo o
la composicién farmacéutica. Un equipo de reactivos puede Inciuir también las
instrucciones para su uso en un procedimiento diagnéstico o terapéutico. En
una realizacion preferida, el equipo de reactivos incluye el anticuerpo o una
composicién farmacéutica de éste y un agente de diagnéstico que se pueda
usar en un procedimiento descrito a continuacién. En otra reallzacién preferida,
el equipo de reactivos Incluye el anticuerpo o una composicion farmacéutica de
éste y uno o0 mas agentes terapéuticos, tales como un antineoplésico adicional,
un antitumoral o un agente quimioterapéutico, que se pueda utilizar en un
procedimiento descrito a continuacién.

. Esta invencion se refiere también a composiciones farmacéuticas para’
“Inhibir el crecimiento celular anémalo en un mamifero que comprende una
._cantidad de un compuesto de la invencién en combinacién con una i
“cantidad de un agente quimioterapéutico, en el que las cantidades del
.compuasto, la sal, ol solvato o el profarmaco y del agente
duimioter_apéutlco son eficaces juntas en la inhibicidn del cr,acimlem,o:)

celular andémalo. Muchos agentes quimioterapéuticos se conacen

actuaimente en la técnica. En una realizacién, Jlos agentes.

‘mitosis, compuestos alquilantes, antimetabolitos, antibitticos intercalantes,

inhibidores de factores de crecimiento, inhibldores del ciclo celular, enzimasl' :

inhibidores de la topoisomerasa, compuestos antisupervivencia, modificadores

-

de la respuesta blologica, anti-hormonas, por ejemplo anti-andrégenos y.
antiangiogénicos.
Los antiaﬁgiogénloos. tales como los inhibidores de la MMP-2
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bencenosulfonliamino]-8-oxa-blciclo[3.2. 1]octano-3-carboxilico; y hidroxiamida
del acido (R) 3-[4-{4-fluoro-fenoxi}-bencenosulfonilamino]-tetrahidro-furan-
3-carboxlilico; y las sales y los solvatos farmacéuticamente aceptables
de dichos compuestos.

Un compuesto de la invencién se puede utilizar también con Inhibidores
de la transduccién de seflales, tales como agentes que pueden inhibir las
respuestas del EGF-R (receptor del factor de crecimiento epldérmico), tales

como anticuerpos ant-EGF-R, anticuerpos ant-EGF y moléculas inhibidoras ‘

‘del EGF-R,; inhibidores del VEGF (factor de crecimiento del endotelio vascular),
tales como receptores del VEGF y moléculas que puedan Inhibir el VEGF; y los
inhibidores de receptor erbB2, tales como las moléculas orgénicas o los
anticuerpos que se unen al receptor erbB2, por ejemplo, HERCEPTIN™
(Genentech, Inc.). Los inhibidores de EGF-R se describen por ejemplo en
los documentos WO 85/19970 (publicada el 27 de julio de 1995), WO
98/14451 (publicada el 9 de abril de 1888), WO 98/02434 (publicada el 22 de
enero de 1998), y Patente de los Estados Unidos 5.747.498 (presentada el 5
de mayo de 1998), y dichas sustancias se pueden utilizar en la presente
invencién como se describe en la presente memoria. Los agentes que inhiben
el EGFR incluyen, pero no se limitan a los anticuerpos monoclonales C225 y
ant-EGFR 22Mab (ImClone Systems Incorporated), ABX-EGF (Abgenix/Cell
Genesys), EMD-7200 (Merck KgaA), EMD-5590 (Merck KgaA), MDX-447/H-
477 (Medarex Inc. and Merck KgaA), y los compuestos ZD-1834, ZD-1838 y ZD-
1839 (AstraZensca), PKI-166 (Novartis), PKI-166/CGP-751668 (Novartis), PTK
787 (Novartis), CP 701 (Cephalon), leflunomida (PhannaclaISugan)._ Cl-1033
(Wamer Lambert Parke Davis), CI-1033/PD 183.805 (Wamer Lambert Parke

261
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de enerc de 1999, incorporadas ambas Integramente en la presente
memoria como referencia. Los compuestos y las sustancias inhibidores del
receptor erbB2 descritos en las solicitudes PCT, patentes de los Estados
Unidos, y solicitudes provisionales de los Estados Unidos mencionadas
anterionrments, asl como otros compuestos y sustancias que inhiben el
receptor erbB2, se pueden utilizar con el compuesto de la presente invencién
segun la presente memoria.

El anticuerpo de la invencién se puede usar también con un anticuerpo
antl-CTLA-4, tales como los descritos en la patente de los Estados Unidos
6.882,736, que incluye un anticuerpo con la secuencia del anticuerpo 3.1.1,
4.1.1, 48.1, 410.2, 4.13.1, 4.14.3, 6.1.1, 11.2.1, 11.6.1, 11.7.1, 12311 6
12.9.1.1. El anticuerpo se puede utilizar también con anticuerpos anti-CD40,
tales como los descritos en el documento WO 03040170 publicado el 15 de
mayo de 2003, que incluye uno con la secuencia de! anticuerpo 3.1. 1,3. 1.1H-
A78T, 3.1. 1H-A78T-V88A-VO7A, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1,
22,1.1H-C109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1 6 24.2.

Los anticuerpos también se pueden combinar con sustanclas anti-
integrina, tales como anticuerpos anti-integrina.

v

Algunos ejemplos de agentes especificos con los que se puede

eomt;lnar el anticuerpo incluyen los siguientes: -

_Agentes alquilantes: N-6xido de una mostaza nitrogenada,
ciclofosfamida, ifosfamida, melfalan, busulfanmitobronitol, carboquona, tiotepa,
ranimustina, nimustina y temozolomida;

antimetabolitos: metotrexato, 6-mercaptopurina, ribdsido, mercaptopurina,
5-fluorouracilo, tegafur, doxifluridina, carmofur, citarabina, citarabina, ocfosfato,

67
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_enocitabina, S-1, gemcitabina, fiudarabina y capecitabina;

_\a,mlbl@tlcosi actinomicina D, doxorubicina, daunorubicina,
neocarzinostatina, bleomicina, peplomicina, mitomicina C, aclarubicina,
pirarubicina, epirubicina, zinostatina estimalamero y idarubicina;

gnthumorales vegetales; ylnc_rjstlna, vinblastina, vindeshina, etopésido,
sobuzoxano, dgcetaxgj.,paq!ttéxe;y vlnorel'b.lna;
nedaplatino y oxaliplatino;

derivados de la camptotecina: irinotecan, topotecan y camptotecina;

el inhibidor de la tirosina quinasa gefitinib;

agentes anti-CD20: rituximab, tositumomab y ibritumomab tiuxetén;

interferones: interferdn alfa, interferén a-2a, interferdn a-2b, interferdn 2,
interfer6n y-1a and interferdn y-nt;

modificadores de la respuesia bilolégica: krestina, lentinan, sizofiran,
picibanil y ubenimex; y

otros antitumorales: mitoxantrona, I-asparaginasa, procarbazina,
dacarbazina, hidroxicarbamida, pentostatina y tretinoina.

Ademaés, el anticuerpo de la invencibn se puede combinar con los
antineoplésicos exemestano, edotecarina (J-107088) y SU11248.

E! anticuerpo anti-IGF-IR se puede usar para detectar IGF-IR en una
muestra biolégica in vitro o in vivo. El anticuerpo anti-IGF-IR se puede usar en
un inmunoensayo convencional, incluyendo, sin limitacién, un ELISA, un RIA,
citometria de flujo, inmunohistoquimica de tejido, inmunotransferencia o
inmunoprecipitacién. El anticuerpo anti-IGF-IR de la invencidn se puede utilizar
para detectar IGF-IR de humanos. En otra realizacion, el anticuerpo anti-IGF-
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EJEMPLO I: Geng n_d anticue
antiGFiR

El anticuerpo de la Invencién se prepard, se seleccioné y se analizé como
sigue:

Se inmunizaron ratones XENOMICE™ de ocho a diez semanas de edad
por via intraperitoneal 0 en sus aimohadillas de las patas traseras tanto con el
dominio extracelular del IGF-IR humano (10 ug/dosis/ratén), o con células
3T3-IGF-IR 6 300.19-IGF-IR, que son dos lineas celulares transfectadas que
expresan IGF-IR humano en sus membranas plasméticas (10 x 10° células/
dosis/ratén). Esta dosis se repitié de cinco a siete veces durante un periodo
de tres a ocho semanas. Cuatro dias antes de la fusion, los ratones
recibieron una Gitima Inyecciéon del dominio extracelular de! IGF-IR humano
en PBS. Los linfocitos de los ganglios linféticos y del bazo procedentes de los
ratones Inmunizados se fusionaron con la linea celular del mieloma no
secretor P3-X63-Ag8.653 y se sometieron a la seleccion en medio HAT

como se ha descrito antes (Galfre and Milstein, Meteds Enzymol. 73:3-46,

1981). Se selecciond un hibridoma, 2.12.1, que producia anticuerpos

monoclonales especificos para IGF-IR para su posterior estudio y se depositd

en la American Type Cuiture Collection (ATCC), 10801 University
Boulevard, Manassas, VA 20110-2208, el 12 de diciembre de 2000 con el '}

\slgulente nomero de depésito:
| bridoma Depésito n°

‘2.12.? : PTA-2792
Este hibridoma, y otros que producen anticuerpas- especificos para IGF-IR

764
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se describen el documantp WO 02/05359, publicado el 11 de julio de 2002. El

texto de esta publicacién, incluyendo todas las secuencias descritas, se
incorpora por la presents como referencla.

Dos mutaciones marco conservadas de la cadena pesada y tres
mutaclones marco conservadas de la cadena ligera del anticuerpo 2.12.1 se
corrigleron hacia la linea germinal para producir el anticuerpo 2.12.1fx.

Todos los cambios para generar las mutaciones 2.12.1fx se realizaron
utilizando el equipo de reactivos para mutagénesis dirigida QuikChange
(Stratagene™) preparando un pldsmido con un sitio diana para la mutacion
por desnaturalizacién del pldsmido e hibridacién con los cebadores
oligonucleétido que contienen la mutacién deseada. La actividad no
desplazante de hebra de la ADN polimerasa Pfu Turbo se empled para
ampliar e incorporar los cebadores mutigenos dando lugar a hebras
circulares melladas. La digestion del ADN molde parental metilado y no
mutado con Dpnl sigui6 con la transformacién con el ADN bicatenario circular
y mellado en células supercompetentes XL 1Blue. Tras la transformacién, las
células eupbrcompetentea XL1Blue repararon la mella en el plasmido
mutado. Los plésmidos que contenlan las mutaciones se seleccionaron y se
verifict la secuencia.

La figura 1 muestra la secuencia de ADN que codifica la cadena pesada
del anticuerpo 2.12.1fx, incluyendo la secuencia que codifica la secuencia
sefial utilizada para expresar el anticuerpo maduro (ID SEC N° 1), La figura 2
muestra la secuencia de ADN que codifica la cadena ligera del anticuerpo
2.12.1fx, incluyendo la secuencia que codlifica la secuencia sefial utilizada

para expresar el anticuerpo maduro (ID SEC N° 2). La figura 3 muestra una
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Hablendo descrito la invencién como antecede, se declara como propiedad io
contenido en las siguientes
REIVINDICACIONES

1. Un anticuerpo monocional humano o una porcién de unién al
antigeno de éste que comprende al menos un resto de aminoécido mutado en
una posicién seleccionada que se ha reemplazado por el correspondiente
resto de aminoécido de la linea germinal.

2. El anticuerpo humano o una porcién de unién al antigeno de éste
de acuerdo a la reivindicacion 1 en el que dicho resto reemplazado es una
mutacién somética contenida en una region marco conservada de una region
variable de dicho anticuerpo.

3. El anticuerpo humano o una porcién de unién al antigeno de éste
de acuerdo a la reivindicacién 2 en el que dicho anticuerpo humano o una

porcién de unién al antigeno de éste se une espe

factor de crecimiento insulinoide | humano SIGF-IR).

4, El anticuerpo humano o una porcién de union al antigeno de éste

de acuerdo a la reivindicacién 3 en el que la region variable de la cadena
ligera comprende los aminoécidos 23 a 130 de la secuencia de aminoécidos
IDSECN°S.

5. El anticuerpo humano de acuerdo a la reivindicaclén 4, en el que
la cadena ligera comprende los aminoécidos 23 a 236 de ID SEC N° 5.
6. El anticuerpo humano o una porcién de union al antigeno de éste

de acuerdo a la reivindicacién 4 en el que la regién variable de la cadena
pesada comprende los aminoécidos 20 a 144 de ID SEC N° 3,

7. El anticuerpo humano de acuerdo a la relvindicacién 6 en el que
la cadena pesada comprende los aminoacidos 20 a 470 de ID SEC N° 3 y la




G

cadena ligera comprande loa aminoacidos 23 a 238 de [D SEC N° &.

8. El anticuerpo humano de acuerdo a la reivindicacion 8 an el que’
la cadena pesada de dicho anticuerpo astd constituida por los aminoécidos
20 a 470 da ID SEC N° 3 y la cadena ligera estd constituida por los
amindacidos 23 a 236 de ID SEC N° 5.

8. . Una composicion farmacéutica para el tratamiento del cer)oe_r\

-

que comprende el anticuerpo o una porcion de unién al antigeno de éste de
< - - . - D
acuerdo con una cualquiera de las reivindicaciones 1-8 y un. vehiculo
farmacéuticamante aceptable.

10. E.a_compps_icitm farmacéutica da acuerdo con ia reivindicacion 9)

)

que comprande ademas un antineoplasico, un agente quimioterapéutica a un _

. antitumaral.

1. Un procedimiento ds tratamiento del cédncer en un humano con el
anticuerpo humano o una porcién de unién al antigeno de éste de acuerdo
con una cualqulera de las reivindicaciones 1-8 que comprende la etapa
de administracién a un humano de una cantidad del anticuerpo que sea
eficaz para tratar dicho cancer.

12 Un polinucleétido aislado que comprende una secuencia de
un 4&cido nucleico que codifica una cadena pesada o una porclén de unién al
antigenc de ésta o una cadena ligera o una porcién de unién al antigeno de
ésta de un anticuerpo de acuerdo con una cualquiera de las
reivindicaciones 1-8.

13. Un vector que comprende la molécula de &cido nucleico aislada de
le reivindicacion 12.

14. Una célula huéspzd que comprende el vector de la relvindicacion
13. .

15. Un procedimiento de produccién de un anticuerpa monocional

7267
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ninding periioas thercol 1hat spectiically bind o fosclio like

prowth tactor © oreceptor (JGE-IR), which s proferably
human EGE IR, The nvention also welaies to human ant
IGE-IR antthadies, including chimeric, bispecilic, deriva-
tized, siagle chain antibadies or portions of tusion proteias.
The invention also eelates 1o isolated heavy and light chain
iumunoglobulio moecules dedved from ant-IGF-IR anti-
hadies and nucleic acid molecules encuding such molecules.
Uhe present invention also relates to methads of making
anli-1GE-IR antibodics, pharmaccutical compositions com-
prising these antibodies and methods of using the antubodics
aud compositiuns thereol foc diagnosis and treatment. The
tnvention also provides gene therapy methods vsiag avcleic
acid moelecnics cocoding the beavy and/or lipbt unmuao-
elobulin molecules that comprise the human anti-IGE-IR
antibodies. The invention also relates to gene therapy meth-
ods and transgenic animals comprising, aucleic acid mol:
ccules of the preseat invention.
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[8001;  This application cizans the benctit of US. Pravi
stooal Application No. 607259927 1led Jan. S, 2000

BACKGROUND OF THE INVENTION

[80027  (nsulindike growth facior (JGE-D s a 7.5-kD
polypeptide that circulaies in plasma i high concentrations
andd is deteciable in most tissues. (GEF @ stimalates cell
differentiation and cell profiteration, and is required hy most
mammaiian cell types for sustaioed proliteration These cell
types include, among others, bumaa diploid tibroblasts,
cpithelial cells, smooth muscle cells, 17 lymphocytes, neurzal
cells, myctoid cells, chondrocyies, ostwablasts and bone
marrow stem wells. For a review ol the wide varicty of cell
types tor which IGHF-/EGE-T reeepior inleraction mediates
cell proliferation, see Goldring et al., Bukar. Gene Lixpress.,
131326 (1991).

[#003}  “Ihe fist step in the transduction pathway [cading
to 1GE-I-stimulated cellular profiteration or differentiation is
binding of IGE-l oc IGP-I (or insulin al supraphysiological
concentrations) to the IGP-1 reeeptor. The FGE-T ceeeptor is
composed of two types of subuniis: an alpha subunit (a
130-135 KD protein that is entirely extraceilulac and func-
tions in ligand binding) and a beta subunit (a 95-kU) frans-
membrane protein, with transmiembrane and cytoplasntic
domaiasy. The IGE-IR belongs to the family of tyrosine
kinase growth factor receptors (Ullnch ot ab, Cell 61:
2073 2. 1990), amd is structurally similar to the tasulio
receptor (Ullach et al,, EMBO I S: 2503 2582, 1986). The
[GI-IR is initially synthesized as 2 single chain proreceptor
polypeptide which is processed by plycosylation, proteolytic
cleavage, sod covalent honding 10 asscmble inlo o mature
400-kD) heterotctramer comprising, two alpha-subunits and
two buia-subunits, The beta subunitfs) pos :s lgand-
activaied tyrosine kinase activity. This sctivity is implicated
n the sigoaling pathways medialing Hgand action which
invelve autophosphorylation of the berg-subunit and phos-
phorylation of {GE-IR substrates.

[0004]  In vivo, serum levels ol KU are depemdent upon
the presence of pituitary growth hormone (GH). Althongh
the liver is a major site ot GH-depeadent 1GE-L synthesis,
cecent work indicates that the mujorily of nornia tssues aiso
produce G-I A variety of ncopiastic tissues may also
produce FGE-L Thus IGE-§ may act s a regulator of normai
aud abnormal cellular proliferation via autocrine or para-
crinu, as well as endocrioe mechanisms, 1GE L and EGE-E
bind 10 1GF biading proteins (IGEBPSY o vive, The avail-
abillty of free 1GE for inlerachion with the TGE-IR s
maodulated by the 1GEFBPs. For a review ol 1GEBPs and
IGE A, see Grimberg et ab, [ Cell Physiol 183 190 2KK).

3]

[8005;  There is considerable evidence lor o o for 1GE L
amdrar BGEIR in the maintenance of tianor eells i viteo and
I viva BGE-R fevels are clevated o tumars of T (Kadser
et al, ). Caocer b Chin, Ocaal THE 008 (08, TY93;
Moaody et al, Tife Scicnces 32 161 1373, 70U3, Mucauley
ctal, Cancer Res,, SO0 25110 IS T 1990), breast (Pallak et
al L Caocer et A8 223230, (U87, bockers o aly, Oaaeer
Res. 19 2007 70009, 1989, Culten o af. Cancer Res, At
TOU2 TP YO0 Arteaps ot 570 b Cla fovest N1 i30S
RN, prestale atd cobn (Reraode Benget or 0
e Poedooriaob, Mok, ™0 s alh PGS Cage ot al
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Gastrocnterol, 120 THH-TTOS, 1992) Deregulated expres-
siun of IGF- Jn prostate epithelium leads o neoplasia
transgenic mice (DiGicvanni ot at, Proc. Natl. Acad. Sct.
USA 97: 3455-60, 2000}, In addihon, 1GE-T appears tohe an
autocrine stimulator of human glic: Saadherg Nordgvist
ct al., Caocer Res. 3 2475 278, t963), while [G1A
stimulated the growth of fibrasarcomas that overexpressed
IGF-IR (Butler ot aj., Cageer Res. S8 3021-27, 1998).
Fucther, individuals with “high oormal™ levels of IGF-F have
au iner risk ol common cancors compared o adivida-
als with IGF-T levels (n the “tow normal” range (Rosen et at,,
Trends Enddocoinol. Metab. 10 136-41, 1999). Many of these
tumor cell types respond to TGE-E with a proliterative signal
in cuslture (Nakanishi ¢t al, J. Clin. Tavest, 820 354-359,
198K; lireed et al., 1. Mal. Endocrinol. 3: 5G9-514, 198Y),
and awtocring or paracrine loops for proliferation in vivo
have been postulated (TeRoith et al, Undoerine Revs. 16:
143-163, 1995; Yee ot al, Mol Endocrinol. 3; 5(K-514,
1989). For a review of the role IGE-HIGE-T receplor iater-
action plays in the growth ol a varicty of human tumors, see
Macaulay, Br. ). Cancer, 650 311-320, 1992,

[0006] Increascd 1GE-T levels are also corrclatad with
several noncanceraus pathological states, including acrome-
galy and gigantism (Barkan, Cleveland Clin, [ Med. 05:
343, 347-349, 1998), while abnormal [GE-IAGE-T receptor
function has been lmplicated in psoriasis (Wraight ¢t al.,
Nat. Biotech. 18: §21-526, 20000, athcroscierosis and
smooth muscle resienosis of blood vesscls following angio-
plasty {Bayes-Genis et al, Cire. Res. 86: 125130, 2000).
Increased 1GH levels also can be a problem in diabetes or
in complications thercof, such as microvascular proliferation
(Smith ct al., Nat. Mcd. 50 1390-1395, 1999). Decreased
IGF-1 levels, which occur, intee alla, in cases wheno GH
serum levels are deceeased or when thee s an lusensitivity
or resistaoee o GH, is associated with such disorders as
small stature {Earon, Pacdiatr. Deugs 10 155059, 1999),
neuropathy, decrease i muscle mass and asteoporosis
{Rosen ¢ al, Trends Endocninel. Metab. 1Q0 136-141,
1999).

[0007)  Using antiscase ¢xpression vectors e sntisense
oligonucleotides to the MGE-IR RNA, it has been showa that
interfercace with IGE-ER leads 1o inhibiton of IGE-l-medi-
ated or 1GF-II-mediated coll prowth (see. ey, Wraight ot 21,
Nat. Biolech., 18: 521526, 2000) The antisense stralegy
was suceessful in fohibitiog cellular profiferation o scveral
narmal cell types aad in human mmor cell lines, Growth can
also be inhibited vsing peptide analogues of FGE-T (Picter-
kowski ¢l al., Cell Growih & DT 3 1992208, 1942 and
Clctrzkowski et al, Mol Cell Bial, 120 3883 3889, {992),
ar a vector cxpressing an antisense RNA 1o the [GE-T RNA
{(Trojan ol ai., Science 2590 9497, 1992). o addition,
aatibodics to MGUIR (Artcapa ¢t al, Breast Canc. Res.
Treatm, 22101 106, 1992 and Kalebic 1, Cancer Res.
34 S S534, 1994), aod dominant pegative snutapts ol
IGE-IR (Prager ot al, Proc. Nl Acad. Sci. US.AL 91
ZUSTRINS, 1994, T ot ab, L Biol Chem, 2690 30558
32564, 1994 and Jiung ¢t al , Oncogeae 18 607177, 1999y,
can raverse the wanstoroica pheaotype, i wmeripei-
esis, amd duce loss of the metasiatic phenatype.

{0008 1GE E s ase mportaot i the sepeation af apep-
tosis, Apoplests, which s proscanmad colf death,
nvoived dnoa wile vty b developmo it processes,

netadiey imcuinge and aervous sysiom ol dwen.
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relere e 10 a4 puddoic actd moccue naving & pacticalar
saguence shesld be anderstoad o cocompass its comple-
ewntary staand. with its vemplementary sequence.

{0079)  [o tae melecular biclogy art, rescarchers use dxe
wrms “pereent sequence identity .t pereont sequonee simi-
turity ~ ang “purecol sequencs homology” interchaopuianly.
T this applicatioq, thuse tarms shall have the same meaning
wilh respec! 1o nucleic acid sequences oaly.

[OORG]  1he toas “sebstuutial sionilacily™ or “subslanlial
sequence simitanty,” when relerring to a aucleic acid or
frapment thereud, indicates that, when optimally abgncd
with appropriate nucleotide insertions or deletions with
another nucleic acid (or its complementary strand), thore is
nuclentide sequeace identity in at least aboul 85%, prefer-
ably at feast aboul X%, and more preferably at least about
G5%, 6%, 97%, 98% or 99% of the aucleotide bases, as
measured hy any well-known aiporithm of sequence iden-
tity, such as FASTA, BLAST or Gap, as discussed above.

[0081]  As applied o polypeptides, the term “substantial
identity” means that iwo peptide scquences, whea optimally
altgued, such as by the programs GAP or BESTHEIT using
default gap weights, share al least 75% or &0% scquence
identity, preferably at least 90% or 95¢% sequence identity,
cven more preterably at least 98% or 999% sequence ideatity.
Preferably, residue positions which are aot identical diffee by
conservative amina acid substitutions. A “conscrvative
amino acid substituiion™ is one in which an amino acid
resicue s substituted by another amine acid residue having
a side chain (R group) with similar chemical properties {e.g.,
charge or hydrophobicity}. Tn peneral, a conservative amino
acid substitution wi'l not substantially change the functional
propertics ol a protein. In cases where two or more amino
aeid sequences diffee from cach other by conservative sub-
stitntions, the pereent ssqueance identity or degree of simi-
lucity may be adjustad spwards (o correct for the conserva.
tive gature of the substitution. Means lor making this
adjustment are well-known to those of skill in the art. Sec,
¢ .. Pearson. Muthls Mul. Biol. 24: 30731 (1994), herein
pworporated by reference. Bxamples ol groups of amino
acids 10at bave side chains with similar chemical propertics
inctude 1) aliphatic side chains. glycine, alanine, valine,
leucine and isoleucine; 2} aliphatic-hydroxyl side chiins:
serine and theeaniog; 3} |n|](]t,-(\‘(“1lﬂlﬂb side chains.
agane and glotaming: 4) sromat
tyrosine, and (ryplopban: §) i \L(IL chatas: lysine, argi-
ninc, and histidine: and 6) sulfur-containing side chains arc
cystoine amd muthionine. Prelvrred conscrvalive somino acids
substitution groups are: vauoe- leucine-isofeucine, phicavia-
lansne-tyrosing, iystnc-zeginme, alaninc-vsline, glutamate-
asparlale. and aspatag.oc-puuiaming.

[00K2]  Alwernatively. 4 conservative replacemeat 1s zny
chaoge having a positive value in the PAM250 Top-)i
bood matrix disclosed o Goneet ¢t al, Scicace 2562 1433-
1S (1992, huruu aacrpongted by retereace. A T moderately
canservative” replacenietl is any chagge baving 4 nonoe-
sulive value o PAM2SG fog-ikoelibood marix.

{0083} Scqueace sty tor nolypeptides, which s also
referred toas sequetae weanty, is typically measurad usiog
seyuentee anaysis seltware Pratein analysis sollwace
malches sunlae seqaviees uaing measiees of sefaeay
cif o varrcos sabiteeoas sdeletions gnd other gsud

auis, acheling conscrvative annno acad sebsitotoas
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for instance, GCG conlains programs sucl as “Gaap™ and
“Boestlit™ which cen be used with doelault paramoters (o
Juteranne sequence homology or sequence ideatity between
closely celated polypeptides, such as homolugous polypep-
fides eoa ditferent species of onganisms or between 2 wild
type protie and a mutein thereof. See, ep. GOG Version

I Polypepride sequences also can be compared using
FASTA using defautt or recommended parameters. a pro-
gram in GUG Version 6.1, FPASTA (e.g., FASTAZ aod
FASTASR) provides alignments and purcad segacaee idoudity
af the cegrons of the best averlap betwoen the query and
scarch segucaces (Peseson (L990); Peasson (20005, Another
preferred aigorithm whea comparing a scquence of the
inveotion o a database containing « large number of
sequences from dilferent organisms is the computer progeam
BLASY, especially blastp or thlasin, using defaolt param-
cters. Sce, e, Altschul et at, I. Mol. Biol. 215: 403410
{1990, Alischul ef al,, Nucleic Acids Res. 25:3389-402
(1997); herein incorporated by relerence.

[0084]  ‘the leagth of polypeptide sequences compared for
bomology will generally be at Jeast about 16 amino acid
residues, usually at least about 20 residues, more usually at
lcast about 24 residugs, typically at Icast about 28 residucs,
and preferably more than about 35 residues. When searching
a database containing sequences from a large numnber of
diffcrent organisims, it is preferable o compare aming acid
sequences.

[0085]  As used herecin, the terms “label” or “laheled”
refers to incorporation of another molocule in the antibody.
Ty vue cabodiment, the label is a dotoctable oarker, c.g..
incorporation of a radiolabeled amino acid or attachment o
4 polypeptide of bivtinyl moictics that ¢an be detected by
marked avidin (e.g., streptavidin containing a fluoresceat
marker o cozymatic activity that can be detected by optical
ar colormetric mothods). Tn another embadiment, the tabel
ar marker can be therapeutic, e.g., a druy conjugale or woxin,
Various methods of labeling polypeptides and glycoproteins
arc known (n the ad and may be used. Examples ol Labels for
potyvpeptides include, but are not limited to, the following:
radivisotopes or cadionuetides (c.p., THL VO UND TS
e, Ma, YO, ﬂu()ru&.um labels (e, 1THC
thodamioe, lanthanide phosphors), crzymaiic labels (c.g
horseradish peroxidase, B-palactosidase, luciterase, alkaline
phosphatzsc), chemilumineseent markers, biotinvl groups,
predotermined polypeptide vpitopes recognived by o sce-
andary ceporter (e, leucine Zipper pair sequences, binding
sites for sccondary  antibodics, metal bindiog domaias,
cpitope taps), magnetic agents, such as padoliniua cheia
1oxins such as pertussis toxia, taxol, cytochalasin B, yrumi-
cidio 13, cthidium bromide, cmelioe, mitomycin, ctoposide,
enoposide, vinerisiine, vinblastine, colchicin, dexorubicin,
daunorubicin, dihvdroxy anthracin dione, mitoxantrong,
mithramyein, acticomycin 13, | dehydrolestosterooe, ghice
vartivaids, procaine, tetractine, lidoeaine, propanolel, and
purormyein sod  goalogs or homologs thereol’ i sine
crbodiments, labels are altached by spacer arms ¢ varicons
lunths 1o ced poteattad steedv hindrance.
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griy selmmimtsterod w2 gatfent. Other ¢henistry torths horeif Class and subcass of aatibady. Such antibodivs ate avatiable
e wwd rovotdimg 0 convontomd ssade do the wrt, @8 0 commeraially. The Class and subctass can bo dotermined by
fremptified by The MoGaw LUl Dictionary of Chomical EEISA, Westorn Blot os well as othor eobimisres. Alterna -
ThemmstPurker, 8., vk, Motaw - ML Sap Lwcbeaf 8533, © tvely, the cless and subclass may be determimat b
¢ mevmprordlid beccin by roforence) ng
[0087 Tho Locm “sotineeplastic awenl™ is wsd b.umu. W ) [/orl ?x‘g:,LllVg.h.um!.s)ullhlllu,l\\n::::ul.m:. L‘:"f"f?“" '.Ixufrl?lil‘mu;
' m e Ti\'m‘ffmlﬂh(r\ (‘I t M ‘\"‘ (-{ M,(.i]ll‘:lk_/\.hd C \ ‘lb fil( ’tl d[»lln( ‘i“;;:‘ o lVILTlL:j.f‘ f3
= dcvuugmt:m or pm'g\’C\sI(m of @ m:s.\.plm woa Ma..a.,f :1vn?;u!:. :hzfss.{,ul Q“Jﬁ\a:*f‘ l|.1~l((lr:un o (h ,Jl:m‘ - and defer
pe———T h’.sm'r SO 48 & wag. ;MR the class and subclass of ihe anthodios.
fremm, m—mrn t:mpfm - Tdhihitios 9! {0095 Specics and Molceule Selectivity
Perby oF mw&&« et}
[O088,  Tuc term paticat includes howan aod velerinury
subjects.

sequenc -
all or a portion of the constant domains of the heavy

LR

.
* {0096 1n another aspect of the invention, the anti-IG1-IR
antibody demanstrates both specics and molecule sclectiv-
ity In onc cmbediment, the anti-IGF-IR antibody binds to
[008Y]  ITOIEN ArriGE-IR mmw humaa, cynomologous or chesus [GF-IR. In a peeferred
oo TRSESTS cothodiment, the ant-IGF-IR antbody does not hind to
mouse, rat, puinea pig, dog or rabbit IGEAR. fa anather
preferred embodiment, the anti-IGE-IR antibdy does not
hind to a New World monkey species such as & marmoset.
Followiag the teachings of the specification, one may deter-
mine Lhe specics selectivity for the anti-IGF-IR antibody

[()()90} Humun z‘mihudim avnid cerlain ol lhu pr(:hlcnu

and/or constant regions. l’lu, prcs«,nu, uf Ml(.h mouse or rat
derived sequences can lead to the rapid clearance of the
antibodies or can lead 10 the peneration of an iwmune usiug, methods well knowo ia the art. For inslagee, oue may
response against the antibody by a paticat. Therslore, in one dclc:minu spocics sclectivity using, Wastern blot, FACS,
cmtackiment, the invennion provides humaawed anti-IGE-R ELISA or RIA. In a preferred cmh(:dimcnx_ ane may deter-
aatibudies. In a preferred embadiment, the invention pro- mine the spucics selectivity usiag Western hlot.

vides fully human antji-#GE-{R aotibodios by introducing

buman immunoglobulin geoes into a rodent so that e [0097] In another crbodiment, the anti-IGE-IR antibody

rodent produces fully human antibodies. More preferced are has a sclectivity for FGU-IR that is at least 50 times greater
fully bumaua aati-human IGE-IR antibodics. Fully humaa than its sclectivity for insulie receptor In a preferred
aati- [GF-IR antibodies are cxpected to minimize the immu- cmbodiment, the sclectivity of the anti-fGH-IR antibody is
nogenic and allergic responses intrinsic (0 Mouse Or mouse- more than 1K) times greater than is sclectivity for insulin
derivatized monoclonal antibodies (Mabs) and thus to reeeptor. I an even more preterred embodiment, the anti-
increase the efficacy and safety of the administered antibod- IGE-IR antibody does not exhibit any appreciable specitic
ics. The use of fully humaa antibodics can be expected to binding to any other proin other than 1GF-IR. Oac may
provide a substantial advantage in the treatment of chronic delermine the seleclivity of the anti-IGE-IR antibody for
amd cecurring human dise s, such as jaflammation sacd IGR-IR using methods well known in the an following the
cancer, which may roguire repuated antibody administea- teachings ol the speciiication. For instance, ons may deter-
tions. o another cimbodiment, the faventon provides aa mine the sclectivity using Western blot, FACS, ELISA or

anti-lGE-IR antibody that doos oot bind complement.
{0091; Yoz prelemed cobodimont, the st 4R anti-
TWTY BZI2E 2R 218, 2, 92 et 3ore b bty (0098] Hisdiag Allinily of 300-10T-IX To UEE-I
fererther preferrcd embrdinrem, TR Mu-HE-IR actibodd
mwmmmmmmm [0099' :'m mr mmmmmw-&u
SBOHINE: 2,6, H b 180032 er oo oy it etk H-with g h-alliaiey: de-omoombedss
@& rmg, GO0 BESE DmiG Tol! soqivoces. In aowhee 3 @rent the mkahadthnkd«mmﬂmKdnh
ITeid cibodiment, e saudCl - wubudy cumpriscs. LTRYE M o e g floce poefersed cahadiseat, the
AReavy Jm Compristy 4 GOy TRAE ST LTSty BIIQS R PO MR with 1 4K, or b0 M or toss. T
mmmmTYT"m’Hd"ﬁwm«w"wa €1 CVOT TR WGWWQWW)
(OB fedanthese aorneaaid soqredoy CRAPIR A a8 B or Sx IO NE or uas T ameHiicy preterrest s
tﬂ“‘ﬂ\‘l"mﬁ.m Wmemm aﬂk,w

RIA. o a prolerres embodiment, one may determine the
molecular sclectivity using Western blol

N

(0092, Class and Subclass of Aati-IGEH-IR Anubaodics \-m o TS W mOT hcter Crmeierent,
(0093 "Iic sanbody a.ay be an bgG. an 1gM, an gl an Loty sttt wths sublaatin e e *‘d""

> - ,".,m ‘..Hlnmf; 1130

TeA oc wn [wD) modeenle Ina prefecrcd conbediment, the odly sulicted 2421 “ll - .1.&4.«!, 493/ N
aatibody s an {uGoaod § [pGl, 1gl2, 1pGR or 12G4a (I‘T’..\LM P lea ¥ e -~ N'm;)m

subryne. To o more proterred crobodiment the aoti-1GE IR M“E;}%‘_E i mm mgum—J_ :\ﬁmm K, ‘:sln
antibudy s subclass G2 aaothos prelerred cosbodinent, iyt o N pr' "‘f" . ' AR & N
the anti [GE-IR aptibody s the same class il subcelass as ooty seters TI1 A AR,
aatibody 20 - %17 T &1 70 il another [)fLwl’ft\l embadiment, the

which is [ aatthocty aads to {GE AR witk \ulwum‘.nllv the sume Ky as

o i aatihody that congprises one of |l‘ 4
{0937 “the class and subclass of ot 1G] IR antibodies salocted from SEOHTD NOS: 204, 0,8, 10,
tay by dewerpnocd by sy mcthod kaowe e the an 22w 24 o aootnoc peeferncd un,m(lm‘u{. 3
veecedl e cliss amd sabolzss of s antbody @ bincts o IGE IR with substantally the same Kas e
e spectie o pantenlat aulthody hat congy s ong ar uore CEERS rom s o

doternned asit antdwaios i
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chamsof 21 12 030 A3 L 492, 407 dor 6l
i anotbor cobodimenl, the auclee acid molecule comprises
s onucleic acld sequence that encodes the amrine acid
sequence ot ome ol SEQ B NON- 206, 10014, [Sor 22 or
comprises 3 nucleic acid scquence ol one of SHG D) NOS:
1.5, 9043, "7 o0 ?L. fi another preteceed embodiment, the
nucicic auid moieetile comprises a gucleic acid sequence
ol cacades the aninu weid wqucncc of enoe or more ul' the
CDRs of any one of SEQ D NOS: 2,6, 10, 14, 18 or 22 or
comprises ¢ aucloic ol segaume of vue or mote ol the
CDRs o any ore of SEQID NOS 15,9, 13, 17 0r 21 In
a more proforecd cimooditent, the nucicic acid molecule
comprises a nucleic acid sequence that cncodes the amino
acid sequence of all of the CDRs of any onc of SEQ D
NOS: 2, 6, 10, 14, 1% ar 22 or comprises a oucleic acid
sequence of all the CDRs of any one of SEQ 1D NOS: 1, 5,
3,17 0r 21.

[0151] Ihe invention also provides a.nucleic acid mol-
ceules that cncodes an amino acid sequence of a VI that has
an amine acid sequence that s at least 70%, 75%, 80%,
RS, K, 95%, 6%, 971%, 98% or 99'% identical to a VI
deserbed above, particuardy o a VI that comprises an
amino acid sequence ol one of SEQ 1D NOS: 2, 6, 1), 14,
18 or 22 the iavention also provides a oucleic acid
sequence that is at least 709, 75%, 80%, 85%, 90%, 95%,
96, 97%, 98% or 99% ideatical to a nucleic acid sequence
of oae of SEG IND NOS: 1, 5,9, 13, 17 or 21. o another
cmbodimeat, the invention provides a nucleic acid moleeul:
encodiog a VI that hybridizes under highly stringent coa-
ditions to a nucleic acid molecule encoding a VI
deseribed above, particulasly a nucleic acid molecule thal
comprises a aucle’c acid sequeace cacading, an amino acid
suquence ol SEQ T NOS 206, 10, 14, 18 or 22, The
uveation also provides a aucleic setd scquence cncodiog an
VI that bybridizes under bighly stringent conditions to a
aucteic acid molecule cumpasiog 1 nuckeie acid sequenee of
onc of SEQ 1D NOS: 1,5,9, 13, 17 or 21,

[0152] The inveatica sl MIOVERES 3 AUCKET Aot Myl
wWuiile cocodiag fBe variife region of he Meavy chain (YH)
G TV TRt T3S, D47, DA of YIRS YT
Rote, preforably the P38 Yt ine. In'adales poefeced
Ctiimront, the nacteic apid” mltolle Ldcoding (he VTS

Yemme B dertved o % 6.7 ox £-17 .40 elan mose’
@rrotorrt ondment, mwwmm

(T Vi enatamns gumivee than-tes b
ﬁe—aeorn&nw&)Pq?mWMvwmmm]
it eirmnpes, yort OFC NG CRTEMY g0 mRre TR D
e seiehehanerel [0 ¢ lughty preferead embaodiment, the
nu&.luu acid wolecute cacoding w VI contains at least one
amuae scid change comparced to the germline sequence,
wherein the amina acid Chanpe o identical to the amian acid
change from e germlioc auence [mm the Beavy chain of
one of the mlll\-\(lu.\ S a3 243, R, 192
L7 3aro L e an ove owere pretercad embodunent, the
VI coatains af feast thires aion aad changres compared o
e germibne sequenees wiiioa e chaages wee deniica ta
those of s fram the gerndiny seqacnce feom the VI of
one of the antbadics 20> 00 " L3 21303 3, 497,
FE2 3 o0 6L

[O1531 1o cac eonbodinent. by e acid mnlecibe

s it e ae d seyneace thal ciicodes e amioe
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acid sequonce of the VL ol 20200, 2032, 2043, 310,
492, 4173 or 6.t.1. [n another embaodiment, the aucleic
scid molecdle comprises @ auclcic acid sequeave that

cncodes the aimine acid sequence of oae or mors of the
CDBRs ot ihe teavy chain of 24201, 283.2, 2.14.3, 3,14,
1.5 4173 0r 0.1 b Faa profereed cibodiment, the aucleic
dcid molecuie comprises 3 gucleic acid sequence  that
cncodes the amine acid seguences of all of the CHRs of the
heavy chmm ol 21700 20032, 24043, 310,493 407 3 or
a.l.1. fn another preferred embaodiment, the nucleic acid
moleeule comprises : scid sequence thal encodes the
amino acid sequence ol one of SEQ (3 NOS: 4, 8, 12, 16
20 or 24 or that comprises a nucleic acid sequence of one of
SEQ ) NOS: 3.7, 11, 15, 19 or 23, [n another preferred
cembodiment, the nucleic acid moleeule comprises a nucleic
scid sequence that encodes the amino acid sequence of one
ar more of the CDRs of any one of SLOQ 113 NOS: 4, 8, 12,
16, 20 or 24 or comprises a nucleic acid sequence of one or
more ol the CDRs of any one of SEQ 1) NOS: 3,7, 11, 15,
19 or 2% In a preferred embodiment, the mucleic acid
maolecule comprises & nueleic acid sequence that encodes the
amine acid sequences of all of the CHRs of any one of SUQ
3 NOS: 4, 8, 12,16, 20 or 24 or comprises
sequence of all of the CDRs of any one of
7,00, 05, 19 or 23,

a nuclefe acid
Q1D NOS: 3,

[0154] [n another conbodiment, the nueleie acid molecule
cocodes an aming acid ssquence of a VH that is at least 70%,
T8, S0%, &5%, 90%, 9%, 96%, 97%, 987 or 99%
identical w one of the amino acid sequences cncoding @ VH
as desceribed immediately above, particalatly 0 a VIl that
cumprl.\ca an amino acud sequence of one of SEQ 1D NOS:
1 &, 16, 20 or 24. The invention also provides a aucleic
acid s«.qucnu, that i at least 70%, 75%, 80%, 85%., V0%,
98€h, YO, 97, 98% or 9% identical 1o a auckele acid
scquence of one of SEQ 1D NOS: 3,7, #1, 15, 19 0r 23. In
ancther embodiment, the nueleic acid maleeule cocoding &
VI is one that byhridizes nnder hiphly stringeat conditions
1w a aucleic aad scyuence cocoding a VI as desenibed
above, particularly w a VEH that comprises ag amino acid
sequence of onc of SEQ 1D NOS: 4, 8012, 16, 20 or 24, The
invention also provides a nucleic acid sequence encading a
VI that hybndizes under highly stringent conditions 1o a
ouchic acid molecule comprising a nucleic acid seguence of
ane of SEQ 1) NOS: 3,7, 11, 15, 1Yor23.

{OL5S]  The nuclsic acid muleeule encoding cither or both
of the entire beavy amd light chains of an ani G AR
antibokly or the vartable reglons tiereof may be obtained
franm zay souree that prduces an anti-dGlL AR aatibody.
Methods of xolating miIRNA encoding a0 antibody  are
wall-koown ar the art. See, e, Sambeook et sl The mRNA
may be used o produce ¢CDNA tor use in the polymersse
chain reaction (PCRY or cEYNA cloning of antibody genes [n
one embodioent of the fnveation, the pucleiv seid molecitles
may e obtained {rom a bybridoma that cxproses an wnd
[GEAIR antibodly, a8 doscribed above, preterably a hyhei-
Jonia that hes as one of s fusion partaees & raospeie
wHmal cell that sxpresses hamae tmmoooglobulin peaes,
sl ws s XENOMOUSL M gon-diuman thaase fransgenic
antnat or a non buman, noa-moeuse transgenie amat
mnethicr cmbahmiont, the bvbodoms s Jenved rom g
maee b, con traosget s ab, whaob ey boosed oon
tor tadosad anthodios

US 2004/0086503 Al

el muy bo usad thenapeatically as 4 toxia for cancorous
ses, Examples af labeis for polypeoplides include,
but are aot mited to, the following radicisotapes or radio-
auchides  SEE YO PNG DS, MY, e, Ve, LM

Cuas or {u

{02027 An anti-GE-IR antibedy may also be derivatized
with o chemical group such as polyctbyiene glycol (PEG), «
methiyl or cthyl groop, or a carbobydrate group. These
groups may boe uselul o improve the biolog:cal <h
stics of the antibedy, ¢, to fncrease serum hali lils or o
increase tissue binding,

(0203 ghwrmavestient -+ ompesitioms o Ky

[6204) @r meemdon ase fdais Jo o

qeormge o for 1T mﬁda Bypeipr ME(*.M 3
e in 3 mrEm Tt s 3 eTapiulically olfochg
gt of 3 CODNRTIRS Lf!ﬁ?‘trmtmuu a3 phannaceud

Aty -

QMY acceplable capioc To one sasbodimeny, sald ghacnad
ETOATTT COMUKINNT 15 T W treatment of esnecr suct! 153
brain, Tag: squamous cell, bladder, gastric, pancreatic,
preremhead, ncck, renal, kidney, QUUTHR RSt colorec-
tal, esopbageal, gynccological or thyroid cancer. 1o agother
cmbuocdunenl, said plarmaccutical composition relates to
non-cancerous hyperprotiforative disorders such as, without
Jimitation. restenosis aftee angioplasty and psoria In
another cmbodiment, the invention relates to pharmaceutical
compositions tor the treatment of a mammal that reyuires
activation of IGF-IR, wherein the pharmaceutical composi-
tion compri a therapeutically cilective amouat ol an
activating antibody of the invention and a pharmaceutically
acceptable carrice. Phzrmaceutical compositions compreising
activating antibodies may be uscd to treat animals that lack
sufticient IGE 1T or IGE-HL or may be used 10 tecat osteoporo-
sis, {railiy or disorders in which the mmammal seeretes foo
liltle active growth normooe or is unable to respond

growth hormone.

[()205] e e R0 AR m n:ftjve mmm-be

M e phas 2 camp suitable Tor

g‘ Typicatty, the centicats
TUAT COMPESes 4t amtihndy of the wvaitine and-d

7 exmier As used herein, “phar-

macculn.ally .x(u,pldhh, carrier™ includes any and all sol-
venls, dispersion media, coatings, antibacterial and sotifun-
gal apenis, sotonic and shsorption delaying apcnts, sod the
fike that are paysiologically compatible. Examples of phar-
macentically acceptable carricrs include voe or more of
water, saline, phosphate builercd saline, dextrese, glyoeral,
cthanef and the like, as well as combinatiogs thereof [o
maey caxes, it will be prefecable to include isotumic apents,
for example, supars, polyaleohols such as masuitl, sorbitol,
oc sodium chioride in the composition. Pharmaceuticatly
acceptable substauces such as wettiug or minor amounts of
auntfiary substances such as wetting or emuls Ly .oy sgents,
preseevatives or butlers, which enhance the shelt fite or
cifectiveness of the satibody or autibody portion.

(0206 O oaprostions of s Preernen may be woo :
m%-k-wh-m sechsele | o oYM e, sere-
S salud SO LTS, wﬁr%&q««‘mﬂ ;,
ST Jaxh gy sofwromey; GRITINGI of seqeD
ket bl posediin Lipasamicm -seet ¢
The protorned Torfdepenads oa ffic witended mode ol .mmm
Steahon atad The capeutie application. ypest pretereed cor-
pasitieas arc s the Borae st igjectabio o antusible solutaoos,

sach as cotpesitions sanlar b those ased B pssive
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mmuzation of humans with otber anhoadics, The pre
forred maode of administration s paronteral (e, fotrave-
acus, subcutaneous, otraperitoneal, tramuscutary, 0
preferred cmbaodiment, the zntibody s adininisteraid by
nicavenous infusion or injection. o another protecced
cmbodiment, the antibody ts adininistercd by intramuscular
ar subcutancous injection

10207 Therapeutic compositions typically iust he sterite
antd stable under the conditions of mamiacture aud storagye,
‘The composition can be formulated as & solution, micro-
crrulsion, dispersion, lipasame, or other ordered siruclure
suitable to high drug concentration. Sterile injuctable solu-
3 tions can be preparcd by incorporating the anti-FGE-IR
aotibedy in the required amount in an appropriale solveat
with uae or a combination of ingredicnts caumerated above,
as reyuired, followed by filtered sterilization. Geacrally,
dispersions are prepared by incorporating the active com-
paund inio & sterile vehicle that contains a basic dispersion
medinm and the required other ingredients trom thase
caumerated above. [o the case of sterile powders for the
preparation of sterile injectable solutions, the preferred
methods of preparation arc vacuum drying and frecuc-dryiog,
that yiclds a powder of the active ingredicnt plus any
additional desired ngredient from a proviowsly sterile il
tered solution thereof. The proper fuidity of a solution can
be maiotained, for example, by the use of a coatiog, such as
lceithin, by the maintenance of the reguired pariicle size in
the case of dispersion and by the use of surlactants. Pro-
longed absorption of injectable compositions can be braught
ahout by including in the composition an agent that delays
absorption, for example, monostearate salts and pelatin,

[02087 ‘Ihu antibodics of the present invention can be
administered by a varicty of methods known ia the ar,
although for many therapeutic applications, the preferred
route/mode of administration is intrapueritoneal, suheuianc -
aus, intramuscular, nlravenous or infusion. As will be
appreciated by the skilled artisan, the ronte aod/or made of
administration will vacy dependiag vpon the desired results
In vue embediment, the antibodics ol the present inventica
can be administered ss a single dose or may be administeeedd
as multiple doses.

[0209] In cerain embodiments, the active compousnd may
be prepared wiih a carrier that will protect the compound
against rapid release, such as a controlicd release formula-
ton, including implants, transdermal patctes, and micraen-
capsulated delivery systems. Biodegradable, hiocompatible
polymers can be used, such as cthylene vieyl acetale,
potyvaahiydrides, poyglycotic acid, collagen, polyorihoc
stees, and potylactic acid. Many methods tor the preparation
ol such tormudations are patemted or peacralty known ta
those skoled inihe art. See, e, Sustiized and Coatrolled
Rulease Deug Poliveey Systemns, R Rodnason, wb, Mared!
Iekker, lac., New York, 1975, fn certaan cabodiments, the
anti-1GE (R of the inventivn may be orally adanstered. ton
cxample with an (et diluent or o assimilable edible
carrier. The compouad {and other ingredients, of desiced)
may w0 he enclosed i a Bacd oc sols shell gelatio capsole,
campressxt sata tablots, o Locorporatod direetly into the
sibjocUs dicr. oo acal therapeutic adminisieation, the coe
pergnds inay be igeorporated with excipients and used e the

forge al tagestible tsbicts, buceal Giblvis, o es, capsiies,
lixies, suspensivos, syups, waloes, sad 1he ke oo ade
st a eompaousal cf he mveation by orhe, e tarcetc s
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cart Lugthermne be oarnad with the compound of the
mvemtion, lor example those andicated in WO 98/02434
(published Jaa. 27, 1998, WO Q9351 26 (published Jul 15,
1999), WO 9935137 (publsticd Jul 13, 1599), WO
9R/02437 (published Far. 2% 199K), WO 97713760 (pub-
lished Apr. 17, 1997), WO 9509976 (published Jul. 27,
1995), US. Pat No 3,987,198 (ssied Tee. 2 19490), and
U.S. Pat. No. §,877.303 (issued Mar 2, 1999), which are all
tereby incorporated acrein o thoie entiretics by reference.
B2 reospton Githdios asclul L {le prescal inventiva are
also deseribed 0 LS. Provisionad Application No, 007117,
341, fifed Jan. 27, 1999, and o .5 Provisional Applicalion
No. 60/117.346, tled Tan. 27, 19949, hath of which arc
meorporated in their enticcties herein by rolerence. The
erbB2  receptor  iahibitor  compounds  and  substance
described in the aforementioned PCH applications, U.S.
patents, and U.S. provisional applications, as well as other
compounds and substances thal bihit the erhB2 receptor,
can be used with the compound of the present invention in
accordance with the preseat invention.

[0221] cAmimreind igiits clude G IOTTR aibod->
Fjeip0S 1. Craile- -

ey T ZERTES, Sek-a-tbinalogris- s ibodies,
[0222] Diagoostic Mclbods of Usc

[0223] ‘The anti-IGE-IR antibodies ntay be uscd to detect
IGE-IR I a biological saruple in vitto or i vivo, The
anti-TGF-IR antibodies may be used in a conventional
immunoassay, including, without limitation, ae ELISA, an
RIA, FACS, tssue immunohistochemistiry, Western blot or
immunoprecipitation  The aati-lGE AR antbodies of the
invention may be gsed to deect IGE-IR from humans. In
another ¢mbodiment, the aoti-1GE-IR ibodies may he
used © delect GE-TR from Old World primates such as
cynomologous and chesus monkeys, chimpanzees and apes.

[0224] Ibe invention provides a method tor detecting
anti- [GE IR in a biological szonple comprising conlacting a
hiological sampie with w0 anti IGER antibody ot the
invention and dutecting the bound antibody bound o ant.-
[GE-IR to cetoct the IGE AR i the biological sample by oce
embodiment, the znti-fGE-IR antibody is directly labeied
with a detectable label. In another embodiment, the anti-
IGF-IR aniibody (the fiest autibody) is valabeled aod a
sccoad antbody vr other molecute that can bind the anti-
LGE IR antibody s aheled. As s well knowo to one ol skill
in the art, a second anthody is chosen that is able to
specitically b the spocihic specius and class of e first
antibody. Vor exampl, U the ant-IGEAR antibody s a
human Bpe then the secundiry antinady may be an anti-
human-fgG Ether moreauies that oo bawd 1o snibodies
include, withoat Hondation, Protei A and Protein G, both of
which ary available commeraatly, ¢ g, from Picree Chemi-
cul Ca.

[0225]  Sutable abels tar the antbody or secondary have

heen disctoned supa, and iuoiade vacious eozymes, pro
thelic groups, [Teireseent mate by Liminescent materials,
magnoetic aperts and radoactve maleaals. Examples of
suitatile cazvmes welude torseradist alk
plospliatiase . P galactosedase,  or acetyicholinesterase;
exaniples ot suttihble prosthiciic seoup corplexes achide
dinetio zad avidio oot oxunples o8 suitable

e

Sl

Uaorescent ealerals e wle wiebetlteroens,  fluoreseun,

throrescon ssdboovante, - ond o, Loblorotraaany:

tannte Havwe s o sy achanos a0 shycaery'hin, an
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cxampe of 4 lmmescent mateoel ncfudes luaunol; an

cxumpx ol a magmetic apent includes gadolimivmg aod

cxamp e of suitable radivactive maserial include 71, U,
S or HL

{0226] In ao alteraative cmbadiment, [GE-IR can be
assayed in a bislogical sample by a competition Gnmuaoas-
say atlizing TGEF IR standards labeled with @ detectable
sthstance acd an unlabeted anti {GIIR antibody. In this
assay, the biological sample, the labeled IGH-IR standards
and the anti-1G-{R antibody are combined and the amount
of labeled [GH IR standard hound to the unlabeled antibody
is determined. The amount of TGP-ER 1o the biological
sanple is inversely proportioaal to the amount of labeled
1GE-IR slandacd bound (o the anti-IGE-IR antibody.

10227] Onc may use the immunoassays disclosed above
for a number of purposcs. In ooe crobodiment, the anti-IGF-
IR antibodies may be used to deteet EGIRIR o eells in cell
culture. In a preferred embadiment, the anti-IGE-IR anti-
hodics may be used to determine the level of tyrosine
phosphorylation, tycosine aulopbosphorylation of 1GF-IR,
and/or the amount of IGF-IR on the cell surface after
treatiment of the cells with various compounds. ‘This method
can be usud o lest compouads that may be used (o activate
or inhibit {GEF-IR. fn this method, one sample of cells s
treated with a test compound for a period of time while
another sample s left untreated . If tyrosine autophiosphory-
lation is 1o be measurcd. the cells are lysed and tyrosine
phospboryiation of the (GE-IR is measured using an immu-
noassay deseribed above or as described Lxumplc i,
which uses an ELISAL I the total fevel of IGF-IR is to be
measured, the cells are lysed and the total (GEAR level is
measured usig one of the immunoassays deserihed above.

[0228] A prefeenad immunoassay Lor determining JGE IR
tyrosine phosphorylation or for measuring total IGR-IR
levels s an BLISA or Wesicrn blot. I only the cell surlace
level of JGE 1R s o be maasurad, the eells are not lysed, and
the vel! surface levels of TGE IR wre measured using one ol
the immunoassays describod above. A preferred immunoas-
say lor detsrniainy cetl surface levels of IGE-IR includes
the steps of labeling the cell sutlace proteins with a dotect-
able label, such as biotin or %1, immunopeecipitatiog, the
IGE ER with ap anti-1GE-ER antibody and then detecting the
labclad GU-IR. Another peeferred immupoassay for deter-
mining the focatization of IGEIR, ¢.p., cell surface tevels,
is hy using immunchistochemistry. Mothads such as BLISA,
RIA, Wosteeu blol, ammupohistocheraistry, aoll suclace
ing ol integral membeine proteios aod inounoprecipi-
tation oo well knowo in the art. See, ¢z, Uarlow and Lane,
supr. b addition, the immunoassays may be scaled up for
high Gitonghpui sereeming in ordur o test o large oumber of
compoutds {or cither activation or iahibition of FGE-TR.

{0229]  Fhe anti-lCGE-ER anbhodies of tho tvention may
alsa be nsed o dutarmnne the tovels of FGE-IR i tissue or
m vells dotived from the issue. lo a prefurred cmbodiment,
the lissue is g discased Ussee g maore preferred embodi-
ment, the tissie is a twmor or 4 binpsy thereot. a g prelereed
cabalauent of the method, g Gssuc or a biapsy thereal i
exemed tent apaticnl. e tissue or biopsy s theo used in
ag immunoassay o defermine, cw., 1GE-IR levels, cell
surtice fovels of LGEER fovels o tvrastae phosphorytation
af HGE-IR o loabization o) TGE-IR by the mctbods dis-
cuaned o e methes! can beused o deteemioe 1 a
Eanes G esaes TG TRt bieh toved
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rectad cateat, vancer ol Dwoansl region, slomacn canees,
colou cancer, broast caneer, gynuculueﬂu Lmars (c.:.',.. uter-
ine sarcemas, cirainoma o the faliopian tubes, carcinoira of
the cadometrium, \?Kl’(,'in(l\ 1 al the ceevix, carcinoma it the
vapina or catciaoma ol the W 1Iv.;) Hodgkin's scase,
cancer uf the csophagus, caocer of the small Intestine., cacer
of the endocrine system {eg.. cancor of the thyrowd, par-
athyroid or adrenal ¢ Is}, sarcamas of soft tissues, cancer
of the urcthra, cancer of the peais, prosiate cancer, chrone
or acute leukeiy, solid tumoes of childbood, tymphocytic
lymphomas, cancer of the bladder, cancer of the kidacy or
urcler (e, reoal cell carcinoma, carcinoma of the renal
pelvis), or neoptasms of the central nervous system (e.p.,
primary ONS fymphoma, spinal axis twmors, brain stem
gliomas or pituitary adeaomas).

[0238] ‘The aatibody may be administered once, but more
preferably is administered multipic times. The antibady may
be administered from three times daily 1o once cvery six
montbs. The administering may be on a schedule such as
three Himes daity, twice daily, once daily, once every two
days. once cvery three days, once weekly, once every two
woeks, once every month, once every two months, once
cvery three onths and once every six months. The antibody
may be admiustered via ap oral, ucosal, buceal, intranasal,
inhalable, intcavenous,  subcutancous,  intramuoscular,
parcateral, wtralumor or topical route. The antibody may be
administered at a site distant trom the site of the tumor, The
antibody may also be administered continucusly via a
minipump. The antibody may be administered once, at least
twice or for at least the period of tme uatil the condition s
treated, palliated or cured. The antibody gencrady will be
admunistered for as loag as the lumor is present provided that
the antibody causes the fumor or cancer 16 S0P growing, or
to decrease in weight or votume. The antibody will yeocratly
be administered as part of a phannaceutical composition as
describod supra. The dosage ot antibody will generally be in
the range of G.1-100 mekp, moere preferably 0.5-50 myp/ky,
mare preforibly 1-20 mg/ky, and cven more preferably 1-10
mgky. The serum coneentration of the antbody may be
measured by any mothod kaowe in the art. See, ep.,
Example XVII below. The antibody may slso be adminis-
tered prophylactically in order 6 prevent a canecr or lumor
from occurring. This may be especially usciul 1u paticots
that have a “high normal” level of 1GI -0 because ihes
paticnts have been shown 10 have a higher risk of developing
commen cancers. See Rosen ef all. supra.

(0239 dmammtier rpeet, tn om-HCE IR anihady waghe

 peeadimitistercd withr oty IGO0, S0l oS atke s

(mooplestie drugs or molermvs, T 2 faviont win s a‘\
YOI tinative disosder, sundh s cancer 4 2uadr {none
aspect, the invention rebites o a mothod for the treatment of

the hypueprolifecative disorder o« mamaal m\

grderrienistenime rr sait et @ thern ™y
Ut o 3 cotrprnescket the Mg tion wntiry
T TTALT Ot srlecterh Lo the geotecoristing oty
hmr o HnTed e, Ttee indbiiees, oheybIAT amonesy
Pl mmmwmﬂ agremes, growth tactor mbniv
T i o s L T ET

e e oy ioanather

preferond cotbadimen b adtinedy ar oo nbiaates thoapy

s adimiisterud along, with cadioatherapy, chematacripy, pie.-
tadyn.niie thurepy, sirgery or other immunotheiapy. fnoyet
another prefecred entbodiment, the antibody will be adrin -
Isterud with srother antibody. Por example, the acti JGE-TR
antibudy may be administered with antthady or orher
agent that s knowa to inhibit wawr or cancer ool peolif’-
eration, g, an antibody or ageat that inhibits efdB? recep-
tor, BCGER, CD20 or VEGE
{0240 « T 1T dTion o the sashady with o i
WWMMWSWf
efh'umwim, a phacmaccutical mwmuwlw\ﬂu H

crapeutic amoaL)

lturther, although co- administration or combination lhuapv

geuvrally means (hat the antibody 20d additional therapeutic
agents are adwinistered at the sare time as one another, it
also cncompa tostances in which the antihody aod
additional therapeutic apents are administered at differeat
tinies. l'or instaace, the antibody may be administered once
cvery three days, while the additional therapeutic agent is
administered once daily. Alternatively, the antibody may he
administered prior 1o or subscquent o treatment ol the
disorder with the additional therapeutic ageat. Similacly,
administration of the anti-fGH-IR antibody may be admin-
istered prior (o or subsequent to other therapy, such as
radivtherapy, chemotherapy, photodyaamic therapy, surgery
or other immuootherapy

10241° Mhe antibedy and onc or s additiona! Berapeu-:
& apers (e omingTion trapyy may be admiviTed
e, tWice or 4 teast the perrod-of time ot e condition”
Js troated, paitiaed or cumd Proferably, the combinstioa
therapy Is administered multiple times. The cunabination
therapy may be administered {rom three tmes daily to once
every six months. The administering may be oo a schedule
such as three times daily, twice daily. once daily, vnce every
wwo days, once cvery three days, once weekly, otae every
two weeks, once every maonth, once every fwo months, once
every three months aod onee every moaths, or may b
administered continuously via a misipump. The combina-
ton therapy may be adminisered via an oral, mucosal,
buceal, intranasal, inhalable, intravenous, subcutancous,
intramuscular, parenteral, intratumor or opical route. The
combination therapy may be administered at a site distaat
from the sile of the tumor. The combination theapy geace-
ally will b wdmivistered for as foog as the lumor e prosent
provided that the antibody causes the tumar or Cancur (o stap
growing w Kk decrease an weight or volume.

[0242] 1o a still tuether cabodiment, the anti-1GH-TR anii-
bady is labeled with = radiolabel, an immunotosia of @ loxin,
or is g fusion protein comprisip, a toxic peptide. The
anti-IGE H antibody o ani [GE TR antibudy lusion prote:n
dircets the radiolabel, immunotoxin, toxin or joxw peplisdc to
the [GEF IR -oxpressine tumor or cancer well o g preterted
Yemiuxiiment, the radinlabel, Immunotaxin, loxirn or oxie
peptide is inteenalizd after the aati-TGE-ER atibady binds
w the fG1-1R an the salace ol the tumeor oe cancer el

10243 10 enuther aspect. the anti-JG1-ER aotibody may be
uscld therapeuticatly 6o aduee cpaptos s of specitiv cells 6
A paient o1 oecd thorent fnomany cases, e wolls Trepetedt tor
spoplosis e Capcctas o e colise s s poelvedd
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6. The anonody o aotinen-odivg portion ool
aceutding to caim 5, whoren the sotibody or portam thoreot
coprises all of said properlics

7. The antibody o antigen diading portion thenel
g 1o any one of claims 16, wherein sieid aottboxdy or
SR and MG E

aue
portion thereot atibits wadice botweon §G
or FGE H witte aa (0 ol Tess than 6K M,

8 The antibody or authie e oindiog ot e
sudrarg foamy one alb clates -7, wherein said satids «ty of
n-tailicy potton theent GuaPrses & vancode reenn

of 4 K light chan, wheraan Lo sogueace of sl vacable
covton of sail s fight Cain comprises 0o mece than tea
anang acicd Chaapes ton. hy an o acd sequene vicioded
by w pormline Vie A0, A7 or O

9 b antbody  ar aatipeashinding portioee ttioneet
accseeeding te cliaim N, whorean the var >
“irtht cham compiises an amie seid sequence s boctod o
the ronp consistine of the o oo scid segqivooe o SEG D
NG 2, SEQ D NG o, SEG D NG 1L SED 0 NGO
SEG P NO: 1% and SEep 3 Ney 200 o
totis, e letone or

gueag,

ey aend

sequence having § 10 ani wowd
sohslunions thoeeeloon
W the

e N R Ryt i

antbody o antiven bindung partieu thee ol
iy 17, whoiedn said candeady o
L IO SRTIVS

A v

amiper eddizg, porton becont vomprises G var

vl beavy chain, whowere the segsieme

Sl

TCL G s e f e Thao cpehl s
T the arine okl sesueice caabod By peantioe ¥
17, PSS, DP 23 or VIV-S o
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necotdirg o chione Sl whonom the varable cosane af the
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o e v T o seed acses e Fronts
I [IERTS TR | FNTE S PRI
2 1h - antdeads oo ot
[ T H (S TR U T LR SR
[ R N U O At O T D ET D M TR S { ol A
oty anesulo s s e o] et
o b G nee o, a0 T I S TITRT)
oaticbe chena O ar e el by
Gk iy i bt
(R f aut Lo [ERTINSEE
' : RN ' T
e e S e
[TRRSE R B ARy} ! ' [ B A | l

A

My G0 M

G o e e domn of the feshit o

P R O TSN T T Tl
LILRFTING BRSO H

o] bl i Cot i
ot et e sotecad trome SEGEEEE NOD YOS D
NIF oS Q VNG B0 Sp a3 NG SRS N
L3 b SEEY DT NG 22000 i antine ol s

tuov i

RIORI

' it soid msotone e eas v bl

N

Galean o

<) covace sk wemoa ol the Rouvy el oL e iy
~cloche s Teeme Ui grongr consistr

AR I S T T O D ST TTRN SR NN Y

By oovanabde coon o « beavy Clunett comprist g s gnmoe
ad seyuenee selocted trom S T NOY 3, SEQ tD)
NG SEQ D NGO P2 NEQ I NOL G ST T NGO
Mwab SEQ DY NOY: 24 ar s
boving 120 armue acid insct,
wheas (baretiom

WL acd SCULERC

s, delotioas o suatbsti-

B The aonbody o antiven biadioe poction: (et
accardinn e clann 3 whorcin the antbesiy o sorleow
thercaf comprises all of the amiae okt sequeaces - d the
CRR
s oscluciod Trom the group consistag «
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) the amine aod seguence vl SEQ Y NG 49 and 1he
amino sond soquenee vl SEGQ D NG 5L

17 The aaibody according G o L. whuercin said
anhbody bas 0 wwino aid sequence comprising the amioo
acid sequenes ol the CORs of antipedies 2020 or 283 3,
or € DRs o' that sctihady having oo more thaa S conserva:
tive amino ecid changus.

B A pharasdesticel COIpasion CONMIBIGY e aall
it or gtk thzreo] weondng 10,479 ote of chrins -1
and a-prapmscoaicaity mmm munu.*x

19. 44 g g0 iy 40 <hodiides
TR comprrsing. A mmomasm d&mommwi
©F I HBIOF HEUDE,

20. A process for making an antibody that binds to
[GF-IR, comprising the steps of:

a) immunizing a nod-human mammal with an immuno-
gen comprising, [GE-IR, wherein  the mammal s
capable of cxpressing human antbodies in B cells of
the animal;

b) isolating BB cells from the mammal;

¢) screening said 13 cells, or call lines derived theretrom,
to identify a coll tine that produces antibodics that bisd
to 1GE-IR;

d} culiuring the cell line thar expresses antibodies that
bind w0 [GF-IR; and

¢} solating antibodies that bind 1o IGE-IR from the cell
line.

21. An isolated cell tine that produces the aotiboly
according to any one of claims £-17

22 ‘Ihe cell line accarding w claim 20 that pmxlu S an
agiibudy selecied from the proup consisting, oft 2,421,
232, 2443 3011, 19 and 4173, or whcruln the
antibody tis the sage amino acwd sequences thereot’

23. A merhod of diagnosing the presence or {ocation of an
[GI* IR expressing tumar in a subject in need thereof, com-
prising, (he steps of

a} wjccting the antibady securding o any oac of claims
1-17 iato the subject,

b) determiniag the expression of [GE R in the subject by
ocalizing, where the antibody has bound,

<} comparing the expression in part (b) with that ol 4
narmal reference subjeet or standard, and

¢} diagnasing the prescoce ot location of the tumor.

24 A methed o tresting cancer in a human with ao
antibudy or antigen-binding portivn thereol that speciticatty
brads to IGE-TR. comprisiog, the step o administeniog 1o the
human an amoont of (he aatiedy clfeciive 1o treat said
cancet

25, Amethad o dreating a paiicat in need thereot with the
antibudy o antigen-hinding porton theeeol according 1o woy
ane ol clatms 1 E7. comprising he step of adminisier
Ere paticat an clecive antount of the satibuody.

mmmmhmwmzﬂqm,)

2t

IR, TIHRaTn Ao cheTr T
1 it il § = -r RHASL

27 Ao eolated meclelc avid moteetbe i comprises s
cuclein oid serquen co that cacodes a by chialo o sotpo
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nnding porton thercol or g hyelt chain or antiveo-binding
portion thereol of s antbady sceonding © any one of
claims €17,

28, Ihe isolased acceis avid eatecule acearding o claim
27, wherein the aucleic ac molectle comprises a aucleie
acid sequence selected from the group cousisting of:

a) a nuclele said sequesee encodiag al leasi ooc COR
region from the heavy chain of the antibody sclceted
rom the group co ng w228 24320 2043,
310,492 and 4 |

b) a aucleic acid scyuence cacoding the tieee CDR
regions fram the beavy chain of the antbudy sciceted
from the group consistiog of 2.02.1, 2.13.2, 2 143,
3.1.1,492 and 417 .3;

¢} a aucleic acid scquencs encoding the amino acid
sequence of the heavy chain or the antigen-binding
portion thereof of the antibody sclected from the group
consisting of 2,121, 2132, 2,143, 3,11, 49.2 and
4.17.3;

d) a nucleic acid sequence cacoding at least one COR
sequence from the light chain of the antibody sclected
from the group um\hnny ol 21211, 2432, 2.14.3,
301,492 and 417

¢) a nucleic acid sequence cucoding the theee CDR
sequences from the heavy chain of the antibody
seleeted from the group consisting of 2,121, 2.13.2,
2,143, 314,492 and 4.{7.3;

) a oucleic acld sequence cocoding the amino  acid
scquence of the light chain or the antigen-binding
portion theecal ol the antibody selceted from the group
consisting, of 2120, 24373, 2143, 311, 492 and
4.17.3;

g) @ uucleic acid sequence eacading the amibo acid
sequencs of selected from the group consisting of SEQ
D NOS: 2,4, 6,8, 10, 12, 14, 16, 18, 20 and 22; and

hy a oucleic acid sequeace selected from: the proup
consisting ol SEG IDNOS: 1,3, 5,7,9, 1E, D345, 17,
19, 21 and 23;

whercin said nucleie acid molecule oplionally comprises
a oucleie acid sequence cacading the amine acid
sequenee ol SEQ D NO- 28 or SEQ 11 NO: 26,

29 A veetor comprisiog the nucleic acid molecuie socord-
ing, to cither of claims 27 or 28, whercin the vector option-
ally comprises an exprassion controb scquencs eperably
linked to the nucleic acid moiecule,

A0, A host celb comprising thie vector acearding to claim
29 o the nnckoie ackl molecuie according to clther of claims
27 or I¥

M. A mcthod ot making z0 anti-AGE IR antibody or
antigee-hinding, portion thercot, comprising cuitucng the
tost cell aecording to claim 30 or the cel! tine accordiug ©
claim 20 uader suitable conditons and cecovenng, said

mitbody or antigen-binding porion

32 A voo-human transgeaic ammal comprasing the
releic wcid accordeag, to cithee b clatas 27 o0 28, wheiein
the noo hunan traasgenic anrmal oxpresses saud nuclere

acid,

33 A mothod of esting w subeeat e aeed thenco: with wn
aatibody or aetigea-nading portwen theeeol that speadically
nneds 10 Kib-[R, compisi
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Abstract

Obyeciive Our gaat in s pontandomized phase 2 wial was to evaluate the toxicity end obtain preliminary data on the potenual ctficacy
of a novel thiee-diug combination regimen (carboplatin - pactitaset  innotecan) when emploved as initial therapy of advanced ovinan cancer
or as second-fipe treatment in the setling of a profonged (3212 months) treatment-free interval.

Methods. Panents with o histologically confinmed diagnosis of advanced ovarian cancer, primary adenocarcinoma al the periloncur, or
fallopian mbe cancer were enrolled in the study. Patients recewved carboplatin (ALC 3). pactitaxel (150 mg/m? over 3 hy, ind irnotecan (' (4
nmg/m ovec 90 in) The thice-drug combination was initially <dministered on an overy 21-day schedole, but due @ wxicity was

subsaquently chanesd g I%-day program,

Rexafts. A totd of M panents were enroiled into this phase 2 tnal. Twenty three patienis were chemotherapy naive while 1 had 1ecerved
pror chemntienapy Sevemeen patiens completed afl six eyeles o1 restioem Laght patients (27%5) were removed from the daady aftor a
median of e Gvles duc o toxicaties. Seventeen patients (877 experienced giade 4 neanopenia. wath three divaduals requiring
hospitalie sion (o1 pewbopente fover and debvdraiion, Grades 3 and 4 thrombocytopeniz were experienced by three patents cacli The
prawipas nonbenalologie oxacities were diarrhes (grade 3 ihyee pationts) and figue. The overzll objective clinical response e was 5%

Catedusions. The combmation of carboplatin - paclitaxel- innolecan can be administered to women with advanced ovanan cancer with
significant. but oversl acceplabie toxicity, Moditication ol the recimen from a 3-weeb 0 a d-week schedule permits « sicater percentage of
paticnts o completc the pragrzm without capenencing exeessive toxivity, The overall objective response rate obsenved in Jhis bial

camparable e other compination regimens employed w s setting. Defimng a place tor this three-drug program in the stundard manigement
el ovatan cineer will requite the conduet of an approproately designed randomized mial.

£ 2003 Elscveer e, AJ] aghts reserved.

Kevwords, Ovarian capeer: Carboplaua: Pactitaxel: Irinotecan

The majority of women with advanced ovarian cancer
achieve an objective response to treatment consisting of
cytoreductive surgery followed by chemotherapy |1 -4].
The standard initial combinaton chemotherapy for ad-
vanced ovarian cancer includes a platinum agent (cisplatin
or carboplatini and a taxane (pactitaxel or docetaxely [1 -4].
Nevertheless, over S0% of patients refapse and treatment
with second-Tme agents becomes necessary
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Irinotecan (Camptosar®, CPT-11} 15 a semisynthetic de-
nivative of camptothecin, with demonstrated activity m many
mmor types [5]. The drug possesses greater aqueous solu-
bility, in vitro and in vivo activity, and is associared with less
severe and more predictable toxicity than camptotheein [6].

Irmotecan has recently been demonstrated to be an active
agent in both cervix cancer and platinum-resistant ovarian
cancer |7 9} Further, several phase 1 2 clinical wials have
shown that the agent can be safely administered when
combined with carboplatin [10], or with both carboplatin
and paclitaxel in a three-drug treatment program ‘11].

Thus. it is natural to question the polential chincal utility
of this three-drug program as 2 management strategy for
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women with advanced ovaran cancer As @ result, we
nitiated a phase 2 mal to examme the toxiaty and obtain
a preliminary assessment of eflicacy of a carboplatin,
paclitaxel, and irinotecan regimen in this chimcal setting,
and report here the results of this study.

Methods and materials
Putient eligibility

To be eligible for entry into this nonrandomized phase 2
trial, patients had to meet all of the following criteria: (a}
histologically documented advanced uvarian cancer. primary
adenocarcinoma of the peritoncum, or {allopian wbe cancer:
(b)Y no prior chemotberapy for the malignancy, or il previ-
ously treated, no therapy for 212 months; {¢) incasurable (hy
physical or radiographic [("1 scan | examination) or evaluable
disease (seruny CA-125 antigen level =50 units/ml at the time
of indiation of chemotherapy considered acceplable as evalu-
able discase): (d) GOG performance status 0- 2; (¢) age 2 18;
() laboratory parameters: WBC .>3000mm?, neutrophils
> 1300/mm?, platelets >100.060/mm”, serum creatinine
<1.8 mg%, serum bilirubin < 1.5 mg%,; (g) life expeclancy
=12 weeks: (h) patients had Lo sign an informed consent
document (approved by the iustitutional IRB) stating that
they understood the investigational nature of the proposed
reatiment program.

Exclusion criteria: {a) pavents who have previously
received irinotecan or topotecan: (b} patients with any active
or uncontrolled infection, including known HIV infection;
{c) patients with psychiatric disorders that interfered with
consend or follow up; (d) patients with a history of myocar-
dial infarction within the previous 6 months or congestive
heart fatlure requiring therapy: (¢} patients with clinically
apparent central nervous system metastases OF carcinoma-
tous meningitis; (1) patienty who have received prior radi-
ation therapy: (g) patients with known Gilbert's Syndroine,
as these paticnts may experience excessive irnutecan-in-
duced toxicity.

Treatment regimen

Although patients were grouped according to prior treat-
ment (previously untrealed or no chemotherapy within the
previous 12 months), the treatment plun for both groups was
identical. All treatments were initially delivered in the out-
paticnt sctting on an cvery 2 1-day schedule (however, duc
delayed blood count recovery. the treatment regiien was
modified to an every 28-day program afier entry of the first 12
patients onto this protocol). Drug administration of paclitaxel
and CPT-11 was based on actual cateulated body surfacc arca.

Carboplatin AUC 5 intused over 30 unn
Pactitane] 150 mg/m? infused over 3 h
Jrinotecan 100 mg/m -~ infused over 90 mm

The three-drug combiation was given on Day | of cach
course. with retreatiient deluyed | week of recovery from
the toxicity of the prior cycle was not complete. Patients
received standard antiemetics and medications to prevent
paclilaxcl-associated hypersensitivity reactions (diphenhy-
dramine, famotidine, dexamethasone) and irinotecan-asso-
ciated diarrhea (loperamide}. Patients requining palliative
radiation therapy were removed from treatment on this
protocol. Patients with complete response {CR) were treated
for a maximum of six courses; patients with partial response
(PR} and stable disease (SD) were permifled to continue
treatment uatil disease progression.

Routine prophylactic use of a colony-stimulating factor
(G-CSF or GM-CSF} was not employed in this trial.
Therapentic use in patients who experienced neutropenic
complications such as issuc infection was permitted at the
investigators discretion. With subscequent treatments patients
had their chemotherapy doses reduced, rather than main-
tained with prophylactic colony-stimulating factor support.
Patients experiencing grade 4 neutropenda in the absence of
fever were to be adinmmsiered a broad-spectrum oral antibi-
otic (¢.g.. ciprofloxacin}.

Statistical constderations

It was planncd to treat a fotal of 25 (minimum) to 40
(maximum) patents on this phase 2wl As pabents
were receiving two well-established front-line chemother-
apy drugs (carboplatin paclitaxel) in ovarian cancer, it
was anticipated that the objective response rate would
range between 60% and 80% |1 43 The only purpose
of cvaluating response would be w0 determine if the
overail level of activity would be impaired secondary
to excessive delays or dose reductions due 1o the toxicity
of this specific regimen. However. as we felt it was
necessary 10 treat a larger population ol patients for a
full «ix cycles to assess both shori-term (c.g.. bone
marrow suppression, diarrhea) and Jonger-lerm side effects
(c.g., peripheral neuropathy. progressive worsening of
diarrhea), we believed the phase 2 trial design was more
appropriate i this setting than a more limited phase |
study.

Criferia for response

Response of measurable disease

Camplete response.  Complete response was defined as the
disappearance of all measurable diseasc (by physical exam-
ination or CT scan evaluation), signs, symptoms, and bio-
chenucal changes related to the tumor without clinical
evidence of progression for 24 weeks.

Partial response.  When compared to pretreatment micas-

urements. a partial response was defined as a reduction of

S0% in the sum of the permendicular diameters of all
mieasurable lesions (by physical examination or CT sean
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evaluativn) without appearancy of new lesions tor .- dweeks
and no exnting lesteo entargement

Progressive disease An dnercase of 2 25% m the sum of
products of measwzble lesionw by physical examination or
CT scan evaniationi over the wmallest sum observed (over
baseline it no decressey ot reappearance of any leswon
which had disappeared. or appewrance of any new lesion
or site. A pahent was considered to have progressive disease
by CA-125 crirene :f ali of the tollowiny condiions were
satisfied {12 5.

(A The CA-I235 hus s than doubled from previous
values.

(BY This CA-125 veloe must be 130 units.

(C) This CA-125 value has beon obtained oa at feast two
scparate blood spanmens

Stable discase.  Stabie discase was classilied to be chanyes
in the volume of discase which do net moeet the entena tor
cither a PR or progressien Stabie disease was oot consid-
ered a response o e reatment program

CA-125 Resporise oo i iu

Two “CA 23 response vutesones wore consuderad:
reductions of €% feveds o oy L S8 oy <100 of
preireatment devels. Taese ceductions o CA 125 antigen
values had o persist for -2 months for the patient to be
considered to bave achivved 3 cenpunse by © A T2 oritena
[To 1%

Results

Puticnt . haracierisie

A wtal of 39 patiains were entered e this phase 2
clinscal study. The median age of the patient populabon was
S8 yean (range: 3 7S Addszional patient charachoristios
for these 3 individuals we outhmed i lable 1. Three
patients { 10a) had measuroble disvase (by O 1 scan findings}
and the other 27 hud evalunble descasc thy CAC125 critena),

Tweniy-thrce pabients wee provionshy anrreated and

seven patients had expenenced vecarrent disease. but had
recerved no chemotherapy withm the precediog 12 moniths.
OF the seven patienls who entered this phase 2 sl wih
recurrent discase, @1x had previously been treated with
carbopiatin and a taxane Ome patient had reconved reatment
with cisplatin, doxorubiem, and cvclophosphanide. Al
puticnts catered into this 1oiaf had 3 GOG performance Jatus
of G ort

Toxiciny

Seventeen patients £37%1 wore ahle o complete the

planned six cyeles of treatment on this protocol. Three
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Ch E TR
No pavents entered s
Ape fysarsh
Mezhan -
Range EU ]
Previously vnrcated patwents 3
Recurrent discase pationts
10 chumotherapy for - <12 mouth-j
Prior chenmtherapy cecimens
Carboplatn pachtadd 4
Cyclophasphamide  doxorubicin splatin }
¢Carhaplatin docetaxel !
Carboplatin pachiaxel  vemcitebine t
fumor Ivpe
Epithelial svarian cance 0
Primary peritoneal cancei @
Latloptan taby cancer i
GO pertormaries: staans
] M
2

1

paticnts developed discase progression hotone completron
of thevapy, and cight patients (27%) wore raynved from the
stady due to excesstve loxicity (mcdian of diree toutses).
Two paticats requested to be removed from weatnant for
personal teasons anrelated to cither discane progression or
exeessive stde offects,

I the izl {2 patients entered into thix mal s 1 oweek
detay i treatment was required i cight mdis duais doe to
slow ecovery of neatrophils, plawcicns. or both blond
clements. As a result the program was moditied 1o an ovary
2x-day regimen, which permitied the minonty of subse
quently trested patents to be reated on schedule

The clmically relevant side wltects experiencaed by

patients participaling m thes tnal are outhined o e
As anficipated, the major toxicny was bone anos sup-
presston. principally Deutroperia, Saveitean parants 13 7%
developed grade 4 neutropemi, with thice requirag hospr-
wlization for management of peatroponic kever and Jdeby
Jration. Three patients ¢ach experwenced made 3 (10" or
grade 4 (10%) thrombocytopanu. No patent dovalopad
abnormal biceding ax a resuft of the low plateler counts,
The principal nonhematologic toxicibes vherved in s
rial were diarrhea €grade 3: 1070 und datigpoc. There were
no treatment-related deaths, In the smaifl namber of previ-
ously treated patients (0 7). we did not observe @ highe
incidence of serious (grade 3 4) treatment celated wacity
compared 1o those individuals with no pror chematherapy,

Responses

Qbjective evidence of antincoplastic activity was noicd in
25 of the 30 patients entered m s frial (33%6 1 The three
patients with 1neasurable discase achieved an obruing e
spense (o the freatiient program ¢y O scan Bndingzs In the
23 previously untreated patients, 19 achioved objective

saamtin tovsc  cspeiencesd te 30 patiented
Taxaesis
Henmdolos
N Apepents
Gy
Grade 4 s
Neutropeuie fever RESLta)

Virambocyiopein
Grade 3 LR AW
Girgde 4 Rty

Nonhomiatoboic

banenis 10 yade 3 41y

Brardies
ek 7
Gipade 3

Fatipue @ -arnde 3)

evidence ot'a response to the treatment program, as did s of
seven individuals who had received prior chemotherapy

As of the date of this report, five patients have died. with
a median follow-up of the surviving patient poputation of
19« maonths (range: &4 1o 33+ months).

In this simail sedes we were unable to deraonsirate a
correlativon between response and specific clinical character-
istics te.g. prior chemotherapy, stage or grade. pertormance
statun)

Discusyion

I this triai, we have demonstraled that it was possible w
safely adomnistor o combination chemotherapy  regimuen
vontaining carboplatin. paclitaxet. and irinotecan (o pativats
with advanced ovaran cancer, both proviously unireated
andd those whao experienced a recunence with a relatively
long treatment free interval (212 monthsy,

Swrmiticant, but overall manageable toxiciny was obe
served  The major side eftect of this program was neytro
penia (giade 40 57% of patients). Substantial neutropens
vas also noted in a phase 2 trial of a similar veatment
tegimen m advanced nonsmall cell lung cancar 11,

The majority of women with advanced ovaran cancer
achieve an objective response to a combination of platinum
(earboplatm or cisplating plus taxane ipaclitaxcl or doce
taxcli-based chemotherapy regimen [1- 4] While at s
attractive to consider the possible benefits of addmg o third
active drug o this two-drig combination, theee 1s Jogitimate
concern tor the potential added toxicity of such a strateey

Ihe side efects ol the progran reported here emphasize
this point. However, it should also be noted that this
experence has demonsirated the feasibility of admunstermg
the three drugs ogether at reasonuble dose levels for coch
pent, an endpoint that has proven 1o be quite ditficult when
delivering the combinaton of carboplatin, paclitaxel, and

<

opatecan | 191
White o hsh obicctive response tate was observed mihis
sl (3%, in the absenede of dats rom g randonnzed trial it

N [ AR Y2 PN j9%

I rappropriate to comment upon the relative activity of thi
repimen compared to the adminstration of any other throe-
drug combmation, or the use of only carboplatin and a taxanc
tpachtaxei or docetuxel) as primary chemotherapy of ad-
vanced ovanan cancer [1- 4] Any suggestion of a higher
respuitse rate or malonged progression-free or overall sar-
vival in g phase 2 trial may simply reflect selection bias and
the favorable natural histery of a subset of patients with this
multenancy

With the sutwtanual, but overall tolerable. toxicity noted
s thes trial. thas regmien should not be employed outside the
clutical trial seling b1 ovarin cancer. It might be concluded
that the level of side effects observed i this tnal would
prohibi further mvestization of the specific treatment reg-
imen. An altemative conclusion would be that with the
documented evidence of acuvity of ininotecan m platinum-
rosistiantt osarian cancer {9]. the three-drug combinatiun
reported here s potentially an interesting program 1o be
exanned i a amdomized wial as primary thetapy in this
mshgnancy The experience of others with this regimen will
be helpful i the assessment of possible futare development

of s management approach.
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