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No. Solicitud Internacional PCT/US2005/044247
Fecha de Presentacion Internacional  06/Diciembre/2005

Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decisidén 486 de la Comisién de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 117 a 185 01/Jdunio/2007
Reivindicaciones: Folios 186 a 188 01/Junio/2007
Dibujos: Folios 190 a 208 01/Junio/2007
Secuencias; Folios 209 a 223 01/Junio/2007
Prioridad: US 60/633941 07/Diciembre/2004

2. Analisis de la Prioridad

Se acepta la reivindicacion de Prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 486), y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencién

Titulo de la solicitud: “Seleccion de pacientes para una terapia con un inhibidor HER”

El problema planteado en esta solicitud consiste en la necesidad de proporcionar un
tratamiento contra el cancer de ovario, peritoneal, de mama, de pulmédn, o de trompas
de falopio que consiste en administrar a un paciente un inhibidor para la sefializacion
del receptor del factor de crecimiento epidérmico humano (HER) y que ademas se
administre un agente quimioterapéutico.

Para resolver este problema técnico la solicitud en estudio proporciona un método
para seleccionar pacientes que expresan receptores HER y ligandos de HER para
ser tratados con inhibidores de HER y un agente quimioterapéutico antimetabdlito
como gemcitabina. Los receptores HER a determinar en los pacientes son EGFR,
HER2 y HER3, mientras los ligandos de HER a determinar son betacelulina y
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RESOLUCION
Por la cual se otorga una patente de invencion

CERTIFICADO
Rad. N° 07-157

de acuerdo con las razones expuestas en la parte considerativa de la presente Resolucion.
ARTICULO SEGUNDO:\Qtorgar patente de invencion para la creacion titulada:

“ COMPOSICIONES FA IACEUTICAS SOLIDAS ESTABLES, LIBRES DE SALES
BASICAS QUE CONTIENEN DESLORATADINA Y UN POLIOL

Clasificacion IPC: A 61 K31/454.
Reivindicaciones: 1 a 33 Folios: 226 a 230.
Titular: CIPLA LIMITED.

Domicilio: Mumbai, India.

Inventores: Amar Lulla, Geena Malhotrq y Sankamarayanan Anand.
Prioridad N°: 765/MUM/2004 Fecha: 16\de julio de 2004 Pais: IN.
Vigente desde: 18 de julio de 2005 Hasta:\]8 de julio de 2025.

ARTICULO TERCERO: El titular tendra los derechos y las obligaciones establecidos en la
Decision 486 de la Comisién de la Comunidad Andina y enVas demas disposiciones legales
vigentes sobre propiedad industrial, precisando que para mantener vigente la patente se
debera cancelar la tasa anual de mantenimiento, conforme I§ dispone el articulo 80 de la
referida norma comunitaria.

ARTICULO CUARTO: Entregar al titular copia auténtica de esta rgsolucion y el certificado
de patente, previas las anotaciones en los libros de registro.

ARTICULO QUINTO: Notificar personalmente el contenido de la presente resolucion a la
doctora Luz Clemencia de Paez, en su calidad de apoderada de Cipla\Limited y al doctor
José Luis Reyes Villamizar, apoderado de Tecnoquimicas S.A., sociedad opositora, 0 a
quienes hagan sus veces, entregandoles copia de lamismay advirtiéndoles que contra ella
procede el recurso de reposicion, ante el Superintendente de Industria y Cdmercio, el cual
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anfirregulina. Los inhibidores de HER empleados son anticuerpos contra HER,
contra HER2 o u fragmento del anticuerpo HER2 que inhiben la dimerizacién o
heterodimerizacién de HER.

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP). C12Q1/68

4. Excepcion a la Patentabilidad (Art 20 D 486 literal (d))

Debido a que se esta reclamando un método de tratamiento con un inhibidor HER
para tratar el cancer en pacientes, las reivindicaciones 1, 28 — 34, 40 — 41 no son
patentables de acuerdo con el articulo citado.

Debido a que se esta reclamando un método de diagnostico basado en la
determinacion de los receptores HER como EGFR, HER2 y HER3, y también en la
determinacién de los ligandos de HER como betacelulina y anfirregulina, las

reivindicaciones 1 a 27 y 35 a 39 no son patentables de acuerdo con el articulo
citado.

Adicionalmente en el estado de la técnica se encuentra métodos de tratamiento que
involucran la deteccion de receptores HER y ligandos de HER.

1 : . + Fechade |
them Documento Titulo ; Publicacién
: ” Possible autocrine loop of the epidermal - ,
Ur%:gg;] Ii?;r?;lig:\al growth factor system in patients with - i
D1 y benign prostatic hyperplasia treated with | 9/Abril/2002 ;

| ol 89, 583-590, f C |
i 5002 masterl.de. a placebo-controlled .
i randomized study i
| The Journal of Quantitative Analysis of HER2- |
l D2 Biological Chemistry, | mediated Effects on HER2 and 27/Junio/200 ‘
| Vol. 278, No. 28, pp. | Epidermal Growth Factor Receptor 3 !
23343-23351, 2003 | Endocytosis :

D1 hitp:/iorhinelibrary wiley.com/doi/1 0.1046/].1464-410X.2002.02665 x/pdf divulga (abstract)
la deteccion de receptores y ligandos del sistema factor de crecimiento epitelial mediante
inmunohistoquimica y ELISA y adicionalmente divulga (pagina 585, tabla 1) las
concentracidnes de ligandos y receptores en tejido de Ia préstata en pacientes tratados con

finasterida. Tales ligandos y receptores comprenden EGF, HB_EGF, betacelulina,
amfiregulina, HER1, HER2 y TGF-alfa.

D2 ntip/iwww jbc.org/content/278/26/23343 full pdf+himi divulga (pagina 2334, seccién
procedimiento experimental) el uso de anticuerpos radio-etiquetados contra receptores EGFR

y HER2 con el fin de determinar la formacién de homo y heterodimeros por parte de los
receptores en la sefializacion del sistema EGF.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de Ia Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacién. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesién, se denegara la patente.
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Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término
faltafite para sesenta (60) dias y presentarla por escrito
v

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

L3438 iy

El anterior requerimiento fue notificado por fijacion en lista, de fecha

Elaborado por: Jorge Eduardo Cortazar Gémez
Revisado por: Ana Delia Pinzén Garcia
Aprobado por: Jose Luis Salazar Lopez
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Possible autocrine loop of the epidermal growth factor
system in patients with benign prostatic hyperplasia treated
with finasteride: a placebo-controlled randomized study

N. TORRING, K. MOLLER-ERNST JENSEN*, L. LUND*, J.E. NIELSEN*, ].C. DJURHUUSY, S.S. POULSENZ

and E, NEX@

Department of Clinical Biochemistry, AKH, *Department of Urology, SKS, fInstitute of Experimental Clinical Research. SKS,
Aarhus University Hospital, Aarhus, and $Department of Anatomy, Panum Institute, University of Copenhagen, Copenthagen,

Denmark

Objective To analyse the expression of the epidermal
growth factor (EGF) system in prostate tissue and
secretions obtained from patients with benign pros-
tatic hyperplasia (BPH) treated with or without
finasteride (which primarily targets the androgen-
sensitive secretory epithelial cells in the prostate, with
little effect on basal epithelial and stromal cells).

Patients and methods The expression of the EGF system
was evaluated by enzyme-linked immunosorbent
assay and immunohistochemistry in samples of
prostate tissue and secretions from patients with
BPH randomized for treatment with finasteride or
placebo for 3 months before surgery.

Results Prostate tissue expressed the EGF receptor
(HER1) and HER2, and the ligands EGF, transforming
growth factor o (TGFa), heparin-binding (HB) EGF.
betacellulin and amphiregulin. Treatment with finas-
teride produced greater concentrations of amphi-
regulin (P <0.05) than did placebo, did not change

the level of TGFa, HER1 and HER2, and tended to
decrease the concentration of EGF, betacellulin and
HB-EGF in prostate tissue. Using immunohistochem-
istry, HER1 and TGFa were both localized to the basal
epithelial cells, and there was a strong positive correla-
tion among the tissue concentrations of HER1, HER2
and TGFa. Amphiregulin localized to the luminal
secretory epithelium. Prostate secretions contained
only EGF, which was at levels =150 times higher than
in prostate tissue; treatment with finasteride did not
affect the concentration of EGF in prostate secretion.

Conclusions There were only minor changes in the
expression of TGFa. HER1 and HER2 after finasteride
treatment. This may represent an important system
for the continuous growth and homeostasis of the
androgen-independent basal epithelial cells in the
prostate.

Keywords amphiregulin, betacellulin, EGF, TGFx, HER1,
HER2, prostate, BPH, finasteride

Introduction

BPH is the most common neoplastic condition in men
and constitutes a major factor affecting the health of
adult men [1]. BPH develops from microscopic hyper-
plasia but progresses to macroscopic hyperplasia and
may eventually lead to clinical BPH. characterized by
obstructive and irritative voiding symptoms [2.3]. An
intact androgen metabolism is a prerequisite for devel-
oping BPH; nevertheless, it develops during a period
when the level of circulating androgen decreases,
suggesting that other factors are involved in the cause
of the disease. In the prostate testosterone is converted
into DHT, which is about eight times more active as
an androgen [4]. Finasteride inhibits the conversion of
testosterone to DHT in the prostate and leads to a
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decreased volume of the inner gland epithelium, caused
by atrophy and apoptosis {5], with little effect on the
stroma [6]. The decrease in prostate volume is 20-25%
after 6 months of treatment {7] with no further reduc-
tion in the volume of the prostate after prolonged
treatment [8,9]. While the secretory epithelium requires
androgen for its continuous maintenance, the basal
epithelial cells, which comprise the proliferative com-
partment of the hyperplastic epithelium, are androgen-
independent [10]. Androgen insensitive cells of the
prostate may depend on locally synthesized factors for
their continuous growth.

To find candidates for the maintenance of androgen-
independent growth and homeostasis of the prostate
after prolonged finasteride treatment, we focused on the
EGF system in the prostate. EGF ligands are potent
inducers of proliferation in prostate epithelial [11] and
stromal cell cultures [12], and we recently showed that
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Quantitative Analysis of HER2-mediated Effects on HER2 and
Epidermal Growth Factor Receptor Endocytosis

DISTRIBUTION OF HOMO- AND HETERODIMERS DEPENDS ON RELATIVE HER2 LEVELS*(S]
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From the $Department of Chemical Engineering, the WDepartment of Biology, Biological Engineering Division, and Center
for Cancer Research, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139 and the §Biological Sciences
Duvision, Pacific Northwest National Laboratory, Richland, Washington 99352

Endocytic trafficking plays an important role in the
regulation of the epidermal growth factor receptor
(EGFR) family. Many cell types express multiple EGFR
family members (including EGFR, HER2, HER3, and/or
HER4) that interact to form an array of homo- and het-
erodimers. Differential trafficking of these receptors
should strongly affect signaling through this system by
changing substrate access and heterodimerization effi-
ciency. Because of the complexity of these dynamic pro-
cesses, we used a quantitative and computational model
to understand their integrated operation. Parameters
characterizing EGFR and HER2 interactions were de-
termined using experimental data obtained from mam-
mary epithelial cells constructed to express different
levels of HER2, enabling us to estimate receptor-specific
internalization rate constants and dimer uncoupling
rate constants. Significant novel results obtained from
this work are as follows: first, that EGFR homodimer-
ization and EGFR/HER2 heterodimerization occur with
comparable affinities; second, that EGFR/HER2 het-
erodimers traffic as single entities. Furthermore, model
predictions of the relationship of HER2 expression lev-
els to consequent distribution of EGFR homodimers and
EGFR/MHER2 heterodimers suggest that the levels of
HER2 found on normal cells are barely at the threshold
necessary to drive efficient heterodimerization. Thus,
altering HER2 concentrations, either overall or local,
could provide an effective mechanism for regulating
EGFR/HER2 heterodimerization and may explain why
HER?2 overexpression found in some cancers has such a
profound effect on cell physiology.

In the EGFR? family, endocytic trafficking processes can
strongly influence cell responses to EGF family ligands. Many
cell types express multiple EGFR family members that can
interact to form an array of homo- and heterodimers (1). Reg-

* This work was supported by grants from the National Institutes of
Health, the National Science Foundation, a graduate fellowship from
the Whitaker Foundation (to B. S. H.), and by the United States De-
partment of Energy. The costs of publication of this article were de-
frayed in part by the payment of page charges. This article must
therefore be hereby marked “advertisement” in accordance with 18
U.S.C. Section 1734 solely to indicate this fact.

The on-line version of this article (available at http://www jbc.org)
contains the Appendix.

[ To whom correspondence should be addressed: Massachusetts In-
stitute of Technology, 56-341, Cambridge, MA 02139. Tel.: 617-252-
1629; Fax: 617-258-0204; E-mail: lauffen@mit.edu.

! The abbreviations used are: EGFR, epidermal growth factor recep-
tor; EGF, epidermal growth factor; HER2, human epidermal growth
factor receptor 2; mAb, monoclonal antibody.

This paper is available on line at http://www.jbc.org

ulation of the distribution of these receptors among cell com-
partments can significantly modulate the overall signaling
through this system by changing access to heterodimerization
partners, Because of the potential complexity of EGFR family
interactions associated with concomitant receptor trafficking
and signaling, application of quantitative experimental and
computational modeling techniques to its analysis should be
very useful.

The EGFR family (EGFR/HERV/ErbB-1, HER2/ErbB-2/neu,
HERS3/ErbB-3, and HER4/ErbB-4) of receptor tyrosine kinases
consists of four highly related receptors each with a unique set
of functional properties. Following ligand binding, EGFR fam-
ily receptors interact to form an array of homo- and het-
erodimers each with a characteristic repertoire of downstream
signaling molecules (1). EGFR and HER2 are by far the most
studied and have gained particular attention in the process of
tumorigenesis. HER2 is commonly postulated to be the “pre-
ferred dimerization partner” of all EGFR family receptors (2-
4). HER2 behaves much like a receptor subunit, as it binds
none of the eight reported EGF family ligands (EGF, trans-
forming growth factor-a, betacellulin, amphiregulin, heparin-
binding EGF, epiregulin, and the neuregulins (NRG and NRG-
2)) with high affinity (5).

Overexpression of both the EGFR and HER2 has been asso-
ciated with cell transformation and tumorigenesis. HER2 is
overexpressed in 25--30% of all breast and ovarian cancers and
is emerging as an important player in many other cancers as
well (6). HER2 overexpression correlates with poor prognoses
in breast cancer (7), and its effects in the process of tumorigen-
esis have been fairly well documented. Increased HER2 expres-
sion contributes to cell transformation, anchorage-independent
cell growth, increased proliferation and mitogenic sensitivity,
as well as increased tumor cell migration and invasiveness
(8-11).

Receptor overexpression could potentially influence cell be-
havior in multiple ways. The presence of excess receptors could
recruit additional signaling molecules, resulting in an increase
in signal amplitude. Alternatively, excess receptors could sat-
urate and interfere with processes involved in receptor down-
regulation and signal attenuation (12, 13). This second phe-
nomenon is a receptor trafficking effect that may affect the
duration of the signaling by interfering with receptor degrada-
tion and ligand dissociation. Studies have shown that traffick-
ing defects in receptors can facilitate cell transformation (14),
suggesting that signal duration may be more of a determining
factor in mitogenic sensitivity than signal amplitude, particu-
larly at physiological ligand concentrations. It appears likely
that receptor expression levels are directly connected to their
trafficking behavior which, in turn, affects signaling.
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