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 FUNDAMENTOS DE LA OPOSICION:
° Causal: Incumplimiento de requisitos de patentabilidad (Titulo Il, Capitulo |, Decisién 486 de 2000). Se violan los

articulos 14, 16 (las patentes de invencion deben ser nuevas, tener nivel inventivo y ser suceptibles de aplicacién industrial), 18

y 20 literal d ( una invencion tiene nivel inventivo si no es obvia para una persona versada en la materia).

Justificacion: VER ANEXO
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Comprobante de pago de la tasa

Poderes, si fuere el caso

Pruebas de los fundamentos de la oposicién

Certificado de existencia y representacion legal de las partes, cuando sean personas juridicas
Documentos que acrediten el legitimo interés, si fuere el caso

Copia de la oposicion para el traslado al solicitante.




REYES & REYES
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Senor

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

E. S. D. |
REF: Expediente 08 071.244 /

TiTULO SOLICITADO: ANTICUERPOS ANTI MN Y METODOS PARA SU

UTILIZACION.

PUBLICACION: Gaceta 612 del 29/01/2010, nGmero de publicacidon
1231.

SOLICITANTE: BAYER HEALTHCARE LLC.

APODERADO: EMILIO FERRERO.

TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional numero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LABORATORIO FRANCO COLOMBIANO S.A., LAFRANCOL S.A,, en
ejercicio de lo dispuesto por el articulo 42 de la Decisién 486 de 2000, muy

respetuosamente me permito formutar ia siguiente

. PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 08
071.244, por no cumplir con lo dispuesto por los articulos 14, 16, 18 y 20 literal d)
de la Decision 486 de 2000, con base en los fundamentos que se expondran a

continuacién.



Il. LEGITIMO INTERES

Asiste a LABORATORIO FRANCO COLOMBIANO S.A., LAFRANCOL S.A,,
legitimo interés para presentar esta oposicion, pues la eventual concesion de la
solicitud restringiria injustificadamente el empleo de ciertas sustancias, derivados y
procesos que a nuestro juicio (%a:écen de nivel inventivo, en detrimento de sus
legitimos intereses comerciales. De igual manera mis clientes estan interesados,
por su misma condicién de industrias farmacéuticas, en evitar la concesién de
privilegios de patente que incumplan los requisitos materiales de patentabilidad
establecidos en las normas vigentes, y que supongan un rm libre

competencia.
Hl. FUNDAMENTO DE LA OPOSICION

La solicitud colombiana en tramite, que se refiere a un anticuerpo o fragmento de
anticuerpo que tiene un sitio de union a antigeno especificamente dirigido contra
una proteina MN, en donde el sitio de union a antigeno incluye por lo menos de un
CDR1, CDR2 o CDR3, incumple con los requisitos indispensables para
otorgarsele el privilegio de patente de invencion, tal y como se demuestra con los

siguientes argumentos:

En primer lugar, y ante la reivindicacién textual del uso de uso de la composicion
reivindicada en el tratamiento de trastornos asociados con la proteina MN, tales
como tumores de mama, tracto respiratorio, pulmén, cerebro, érgano reproductor,
tracto digestivo, colon, tracto urinario, rifién, eséfago, cerviz, ojo, higado, piel,
cabeza, cuello, tiroide y paratiroide, especificamente en su reivindicacion 15, es
relevante sefalar que dicha pretension resulta inaceptable a la luz de la Decision
486, en tanto los “usos” son una categoria excluida del concepto de “Productos o
Procedimientos” que establece el articulo 14 de la norma citada. Lo anterior,
ademas, en consonancia con reiteradas interpretaciones de la SIC sobre este
punto.

Sin perjuicio de lo anterior me permito hacer notar que, aun si en gracia de
discusion los usos o métodos terapéuticos fuesen permitidos en nuestro medio,
éstos deberian cumplir necesariamente, y en forma simultanea, con los requisitos

materiales de patentabilidad, es decir, novedad, nivel Inventivo y aplicacidon



industria!. Ademas de anotar que respecto del pretendido “uso”, et tercer requisito
resulta de imposible cumplimiento, en tanto la reproduccion industrial del uso
separado, combinado o secuencial de medicamentos para tratar ciertas patologias
seria del resorte de la profesion médica, y no, por supuesto, de las actividades

industriales.

De la misma manera la Decision 486 de la Comunidad Andina de Naciones en su
aparte d) del articulo 20 del capitulo |, acerca de los requisitos de patentabilidad,
menciona que “no seran patentables los métodos terapéuticos o quirirgicos para
el tratamiento humano o animal, asi como los métodos de diagnéstico aplicados a
los seres humanos o a animales”, y si tenemos en cuenta que la solicitud en
cuestion reivindica también un método de tratamiento contra trastornos asociados
con tumores relacionados con la proteina MN, tal como lo sefaia en sus
reivindicaciones 12 y 13, queda claramente expuesta la improcedencia directa

para otorgar e} privilegio de patente de invencion a esta solicitud.

En un segundo aspecto, y esta vez refiriéndonos a la combinacion farmacolégica
que reivindica la soiicitud colombiana en cuestion, especificamente en sus
reivindicaciones 12 y 13, es relevante mencionar ef concepto de la Doctora en
Bioquimica Silvia Susana Giarcovich! en su opinidn escrita a cerca de
“Asociaciones y Patentes” en donde afirma que las asociaciones farmacolidgicas
estan restringidas por ciertos principios y lineamientos preestablecidos por varias
entidades, puesto que dichas combinaciones deben estar bajo el precepto de

eficacia, seguridad y eficiencia terapéutica, veamos:

“3.3.2. Lineamientos FDA:

A continuacién se mencionardn lineamientos que la agencia sanitaria de EEUU ha
establecido para el caso de los llamados * Combination Drug Products".

3.3.2.1. CFR

El CFR establece la politica en relacidn a las combinaciones de drogas a dosis fija para
humanos en 21CFR300.50. Alli se establece que dos o mds drogas pueden ser
combinadas en una dnica unidad posoldgica cuando cada componente hace una
contribucidn al efecto propuesto y la dosis de cada componente es tal que la
combinacién es sequra y efectiva (se consideran casos especiales cuando se busca

! Profesora Regular Adjunta del Departamento de Farmacologia de 1a Facultad de Farmacia y Bioquimica de
la UBA y Directora Técnica y Gerente de Estudios Clinicos de DIFFUCAP-EURAND SACIFI



aumentar la seguridad y eficacia del principal componente o minimizar su potencial
abuso).

3.3.2.2. 6uia “"OTC Combination of Drug Products”
[Docket No. 78D-0322)°:

Esta guia establece en detalle la politica de la agencia para combinar dos o mds
ingredientes activos OTC, seguros y eficaces y caracteriza diferentes tipos de
asociaciones de OTC:

. Ingredientes activos de diferentes categorias terapéuticas para
tratar distintos sintomas simultdéneamente: Sdlo se acepta esta
asociacién si cada ingrediente estd presente dentro de su rango
de seguridad y eficacia.

o Ingredientes activos de la misma categoria terapéutica que
tienen distintos mecanismos de accién para tratar los mismos
sintomas o condicién: Sélo se acepta esta asociacion si es mejor o
igual que cada ingrediente solo en su dosis terapéutica y también
pueden usarse a dosis subterapéuticas si corresponde.

. Ingredientes activos de la misma categoria terapéutica que
tienen el mismo mecanismo de accidn: Estos no deberian ser
combinados a menos que haya alguna ventaja con respecto a los
ingredientes simples (mayor eficacia, seguridad, aceptacién del
paciente o calidad de la formulacidn).

. Ingredientes considerados adyuvantes, que aumenten o alteren
el efecto de otro ingrediente activo, serdn, considerados
ingredientes activos.

3.3.2.3. Guia Draft “Current GMP for Combination
Products”:

Este documento provee una guia para la industria y para el s7aff de la FDA acerca de
la aplicabilidad de la cGMP para las asociaciones (combination products) y define a un
combination product, de acuerdo al CFR (21CFR3.2(e), de forma que no sélo involucra
dregas sino devices:

Un producto combinado es un producto compuesto de cualquier combinacion de una
droga y un dispositive; un producto biologico y un dispositive, una droga y un producto
biologico; o una droga, dispositivo, y un producto biologico. Bajo 21 CFR 3.2 (e), un
producteo de combinacion incluye:

? Anunciada en el Federal Register (1978), Vol. 43, No. 229.



1 Un producto que comprende dos o mds componentes regulados (ie.,
droga/dispositive, bioldgico/dispositivo, droga/biologico, 0
droga/dispositivo/bioldgico) que son combinados fisicamente, quimicamente, o de otfra
forma, o mezclados y producidos como una entidad dnica;

2. Dos o mds productos separados, empaquetados juntos en un solo pagquete, o como
una unidad comprendiendo droga y productos del dispositivo, dispositivo y productos
bioldgicos, o biologico y productos de droga;

3 Una droga, dispositivo, o producto bioldgico empaquetado separadamente que, de
acuerdo a su plan de investigacion o el etiguetado propuesto, es destinado para
utilizarse unicamente con una droga, dispositivo, o producto bioldgico aprobada
especificada individualmente, donde al mismo tiempo ambos son deben estar
aceptados para la indicacion o efecto y donde, luego de la aprobacion del producto
propuesto, el etiguetado del producto aprobade necesitaria ser cambiado (eg., para
reflejar un cambio en la indicacion, forma farmacéutica, dosis, ruta de administracion,
cambio significativo en la posologia). 6

4 Cualquier droga en investigacion, dispositivo, o producto bioldgico empaguetado
separadamente que, de acuerdoe al etigue tado propuesto es para utilizarse unicamente
con otra droga en investigacion especificada, dispositive, o producto bioldgico, donde a

la vez se requiere que ambos sean aceptados para la misma indicacion, uso y efecto.

Ademds, dentro de esta guia es muy interesante el concepto de “parte constitutiva de
un combination product' porque especifica su identidad regulatoria como droga, device
o producto bioldgico.

3.3.2.4. 6uia Draft “"Combination Products Timeliness of
Premarket Reviews":
Esta guia provee informacién a un postulante a reclamar la resolucién de una disputa

acerca de la duracién de la revision de una postulacion referida a un producto
combinado. Es una guia referida simplemente a un problema administrativo que
demuestra cudn regulado se halla este dmbito que tiene una oficina destinada, la

Office of Combination Products.

3.3.3 Lineamientos EMEA: Guia “"Fixed Combination Medicinal

Products”:



Esta guia propone evaluar las potenciales ventajas de la asociacién en cuanto a
mejoramiento de la relacién riesgo/beneficio y a simplificacion de la terapia.
Asimismo, establece criterios a respetar y requisitos a cumplimentar, tante generales
como particulares. Dentro de los particulares hace especial referencia a:

. La indicacion.

. Los estudios farmacodindmicos y farmacocinéticos.

. Eficacia y Seguridad: En este caso diferencia dos escenarios
concretos:

a) Cuando la combinacion fija corresponde exactamente a combinaciones que
estdn ya en uso difundido, un andlisis de los datos bibliogrdficos bien
fundamentados deberia ser presentado. Con tal que los datos estén bien
documentados, este andlisis puede ser util en reducir la cantidad de ensayos
clinicos a ser realizada y podria facilitar la seleccion de dosis para cada
sustancia y el rango de dosis propuesto en la combinacion fija.

b) Cuando la combinacion fija es esencralmente nueva (las substancias activas no
son usualmente combinadas, la composicion cuantitativa es inusual entre
substancias usualmente combinadas o una sustancia enteramente nueva), los
datos necesitados son similares a los de una nueva entidad quimica en la
situacion donde la combinacidon fija serd propuesta (primero linea o sequnda de
la linea de terapia). La existencia de experiencia con las substancias deberia
ser tenida en cuenta.

y especifica Régimen de dosis y Composicion, Ensayos Terapéuticos y Aspectos de Seguridad.

. Paquetes combinados de diferentes productos medicinales para
administracién simultdnea o secuencial.

Conclusion:
Las diferentes agencias sanitarias a nivel internacional han requlado fuertemente

el registro de asociaciones de forma de garantizar la sequridad y eficacia de las

mismas v la buena calidad en su elaboracion. Todo estudio, investigacion o andlisis

derivados de estos requisitos representan procedimientos de rutina y no originales

ideas llevadas a la practica.”

Ademas, se puede considerar que todo efecto sinérgico o terapéutico entre

farmacos no se refiere propiamente a una invencion, sino que corresponde mejor

a la categoria de un descubrimiento, dado gque dicho efecto sinérgico o terapéutico

conseguido mediante la combinaciéon de farmacos ocurre dentro del organismo y



se hace evidente a través de los respectivos ensayos preclinicos y/o clinicos por
los que todo farmaco o combinacion de farmacos seé deben evaiuar. Asi mismo es
importante volver a enfatizar en que la combinacién de farmacos para tratar ciertas
patologias, hace parte de las actividades de la profesidbn médica, y no de las

actividades industriales.

Finalmente, también podemos demostrar la carencia de nivel inventivo de la
conjugacion entre los anticuerpos que se reivindican en la solicitud en cuestion

con diversos agentes citotoxicos, veamos:

Primero que todo es importante indicar que la estrategia de conjugacion entre
anticuerpos y agenies anticancerigenos es una estrategia terapéutica
ampliamente utilizada con anterioridad, puesto que dicha conjugacion representa
una mayor especificidad hacia los tejidos afectados y al mismo tiempo reduce la
toxicidad de otros tejidos sanos. Esto puede evidenciarse en documentos tales
como la publicacién internacional WQ/1987/05031 publicada el 27 de agosto de
1987, la patente europea EP 0330201 publicada el 23 de febrero de 1989 y la
patente europea EP 0080401 publicada el 29 de Julio de 1992.

En segundo lugar, se debe mencionar que con anterioridad, en la publicacién
cientifica denominada “Human Tumour-Associated Cell Adhesion Proteina MN/CA
IX: Identification Of M75 Epitope And Of The Region Mediating Cell Adhesién® ya
se reconocia a las proteinas MN como un biocindicador de la presencia de
trastornos neoplasicos en los mismo sistemas u érganos que menciona la solicitud

colombiana en tramite, especificamente en sus reivindicaciones 12 y 15 veamos:

? ] Zavada, Z Zavadova, J Pastorek, Z Biesovd, J Jez'ek and J Velek. Human tumour-associated cell adhesion
protein MN/CA IX: identification of M75 epitope and of the region mediating cell adhesion. British Journal
of Cancer (2000) 82(11), 1808-1813© 2000 Cancer Research Campaign DOI: 10.1054/ bjoc.2000.1111,
available online at http://www.idealibrary.com



MN/CA IX protein {initially termed MN) was discovered in HeLa
cells using monocional antibody (mAb) M75 (Pastorekova et al,
1992). Its possible role in oncogenesis was suggested by two facts:
expression of MN/CA IX correlated with tumorigenicity of HeLa x
fibroblast hybrids; it was detected in climcal specimens
and certain other carcinomas, but it was absent in normal tissues of
comresponding organs (Zavada et al, 1993). MN/CA9 <DNA
{Pastorek et al, 1994) and gene (Opavsky et al. 1996) have been
cloned; predicted protein consists of signal peptide (SP), proteo-
glycan-related sequence (PG), carbonic anhydrase domain (CA}),
transmembrane segment (TM) and short intracellular tail (IC).

MN/CA IX protein is a cell adhesion molecule; its CA is enzymati-
cally active {Zavada et al, 1997). MN/CA IX protein is almost 100%
associated with cervical carcinomas (Liao et al, 1994), with carci-
nomas 0 {(Tumer et al, 1997) and with
carcinom t"al, 1997). It was also de
percentage of colorectal Saamnio et al, 1998}
1, 199 Therefore, MIN/C 1S a promising
Characteristically, MN/CA X in
can p topically; normally 1t 1s present in
i ,.and bile duct mucosa (Lmo et ai 1994) and m rapidly

: niestmne:

al clear cell

S

Asi mismo menciona la obtencion de anticuerpos especificos para dicha proteina:

al, 1997). Until now, ‘molecular basus of involvement of MN/CA 1X
in carcinogenesis has remained unclear. One of the possible leads
could be the fact that MN/CA 1X 15 an adhes:ion molecule presum-
ably engaged in cell-to-cell communication (Zavada et al, 1997). In
this paper we underfook the first steps towards elucidation of the
role of MN/CA IX protein in communication among the cells. We
attempted to identify its binding site for cell surface receptors. This
was facilitated by the finding that mAb M75 blocks adhesion of
cells to affimty-purified MN/CA IX protemn.

Con lo anteriormente expuesto, queda claro que la conjugacién entre un
anticuerpo anti-MN con un agente citotdxico, es una estrategia terapéutica
evidente, que cualquier persona medianamente versada en al materia, que

necesitara aumentar la especificidad y reducir la toxicidad de un tratamiento de

10



cancer de pulmén, tracto digestivo, renal y de cerviz, podria obtener aplicando las

diversas técnicas de conjugacién descritas en el estado de la técnica.

Siendo aun mas especificos, y como ya se hace evidente en la publicacidén
cientifica expuesta, la obtencién de anticuerpos contra este tipo de proteinas MN
también se encuentran descritas en el estado de la técnica. Publicaciones tales
como la publicacion internacional WO/1993/181562 publicada el 16 de septiembre
de 1993, la publicacién internacional W0O/1995/34650 publicada e! 21 de diciembre
de 1995, la patente americana US 6297051 publicada el 02 de octubre de 2001 y
la publicacién internacional WO0O/2004/048544 publicada el 10 junio de 2004
revelan también con anterioridad la obtencidn y utilizacion de anticuerpos contra la

proteina MN en diversos tipos de cancer.
De manera especial, la publicacién internacional WO/2003/033674 publicada el 24

de Abrit de 2003 y titulada “HUMAN ANTIBODIES THAT HAVE MN BINDING AND
CELL ADHESION-NEUTRALIZING ACTIVITY” revela:

1. A purified preparation of a human antibody, wherein the antibody binds MN

protein.
(...)
4, The preparation of claim 3 wherein the antibody binds to the human MN
protein with a Ky of about 0.6 nM to about 1800 nM..
5. The preparation of claim 3 wherein the antibody binds to the human MN

protein with a Ky of about 0.6 nM to about 90 nM.

6. The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR3 region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 61-80.
(...)
9. The purified preparation of Claim 1 wherein the human antibody comprises a
VLA1-CDR3 region comprising the amino acid sequence of SEQ ID NOS: 81.
(...)
17. A nucleotide sequence that codes for a plirified préparation &f & Humai
antibody, wherein the antibody binds MN protein.

(]
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18,  The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VH3-CDR1 region selected from the group consisting of SEQ ID
NOS: 1-13.
(...)
21.  The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VL2-CDR1 region comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOS: 37-38.
(...)
56. A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 31 under conditions whereby the antibedy is
expressed; and purifying the human antibody from the host cell culture.
(...)
70. The method of claim 69 wherein the disorder is selected from the group
consisting of renal cell carcinomas, esophagus carcinomas, cervical
carcinomas, malignant colon carcinomas, and non-small cell lung

carcinomas.
(...)

87. A pharmaceutical composition comprising a human antibody that binds to MN

protein and a pharmaceutically acceptable carrier.

Como se puede apreciar claramente, en esta anterioridad se revelan metodos de
obtencién de anticuerpos humanizados especificos para proteinas MN, que
involucran su codificacién a partir de nucleétidos, utiles en el diagnéstico de
canceres del mismo tipo que los mencionados en la solicitud colombiana en
tramite. Dichos anticuerpos, ademas, también poseen un CDR1 y un CDR2 y
presentan un rango de valores de constante de disociacion que incluyen a los

valores reivindicados por la solicitud en cuestion.

En conclusidén puede afirmarse que la solicitud colombiana en tramite revela
anticuerpos contra las proteinas MN cuya utilidad y métodos de obtencion ya se
describian con anterioridad en el estado de la técnica, y busca utilizar estrategias
terapéuticas igualmente reconocidas, como lo son la asociacion con otros agentes
anticancerigenos o la conjugacién con agentes citotoxicos, lo que sugiere una
simple combinacion de técnicas y estrategias basadas en informacién anterior que

irrefutablemente resulta siendo una clara guia para cualquier persona

{t
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medianamente versada en la materia que este buscando tratar de manera segura

y efectiva ciertos tipos de canceres.

Asi las cosas, y con fundamento en los argumentos expuestos a lo largo del
presente escrito, respetuosamente reitero la solicitud para que su despacho se
abstenga de conceder el privilegio de patente solicitado, y ordene en

consecuencia el archivo del expediente respectivo.

V. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 16, 18 y 20 literal d) de
(Requisitos de Patentabitidad) y el articulo 42 {Oposiciones) de la Decision 486 de
2000.

V. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de las que puedan presentarse al
vencimiento de la prérroga solicitada, y de aquellas que el Despacho considere

oficiosamente, las siguientes:

% Portadas y capitulos reivindicatorios de: La publicacién internacional
WOQO/1993/18152 publicada el 16 de septiembre de 1993, la publicacién
internacional W(Q/1995/34650 publicada el 21 de diciembre de 1995, la patente
americana US 6297051 publicada el 02 de octubre de 2001, la publicacion
internacional WQ0/2004/048544 publicada el 10 junio de 2004 y la publicacion
internacional W0/2003/033674 publicada el 24 de Abril de 2003 y titulada
‘HUMAN ANTIBODIES THAT HAVE MN BINDING AND CELL ADHESION-
NEUTRALIZING ACTIVITY”.

VI.  ANEXOS

Para efectos del tramite correspondiente, me permito anexar a! presente escrito

los siguientes anexos

1. Certificado de existencia y representacion legal de LAFRANCOL S A.
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Poder para actuar.
Constancia de pago de las tasas de tramitacion de oposicion.

Copia para correr trasiado al solicitante.

o~ w N

El mencionado en el acapite de pruebas.

Vill. NOTIFICACIONES

El suscrito recibira notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.256.42 de esta
ciudad. Lafrancol S.A., las recibira en sus oficinas localizadas en la Carrera 1 N°
46-84 de Cali.

Senor Superintendente,

e

JOSE LUIS REYES VILLAMIZAR
C.C. 79152.473 de Usaquén
T.P.A. 44655 del C.S.J.
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(57) Abstract: The invention is composed of monoclonal human MN antibodies or MN antibody fragments that target the GEEDLP
\Q repeat within the proteoglycan domain. The proteogiycan domain of the MN cell surface protein contains four of these identical
GEEDLP repeats. Binding to the desired epitope is verified by competition ELISA, where ELISA signal can be attenuated by co-in-
cubation with a peptide containing this repeat (PGEEDLPGEEDLP). This inhibition of binding can also be verified using Biacore
assdys, where binding of desired antibodies to immobilized MN or proteoglycan peptides can be inhibited by the peptide repeat. In
addition to binding to the peptide repeat, human anti-MN antibodies can inhibit the cell adhesion of CGL-1 cells to MN coated plastic
plates. Human anti-MN antibodies have been used to diagnose and quantify MN expression in cancer cells and tumors using FACS
and immunohistochemical methods. An example is also provided where a human anti-MN IgG1 mediates tamor cell lysis though
antibody-dependent cell-mediated cytotoxicity. Therefore, these antibodies will be useful for the treatment of cancers in which MN
is upregulated or can be usefu! for the diagnosis of cancers in which MN is upregnlated.
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We claim:
1. A purified preparation of a human antibody, wherein the antibody binds MN

10.

protein.

The purified preparation of Claim 1 wherein the antibody binds to the MN

protein’s proteoglycan domain.

The purified preparation of Claim 1 wherein the antibody binds fo a GEEDLP
repeat region within the MN protein’s proteoglycan domain.

The preparation of claim 3 wherein the antibody binds to the human MN
protein with a Ky of about 0.6 nM to about 1800 nM..

The preparation of ciaim 3 wherein the antibedy binds fo the human MN
protein with a Ky of about 0.6 nM to about 90 nM.

The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR3 region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 61-80.

The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR1 region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 48-60.

The purified preparation of Claim 1 wherein the human antibody compriseé a
VH3-CDR3 region comprising the amino acid of SEQ 1D NO: 64.

The purified preparation of Claim 1 wherein the human antibody comprises a

VLA1-CDR3 region comprising the amino acid sequence of SEQ ID NOS: 81.
The purified preparation of Claim 1 comprising a VLA2-CDR1 region

comprising an amino acid sequence selected from the group consisting of
SEQ ID NOS: 82-83. '
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41.  The purified preparation of Claim 1 wherein e hUnigratitisody cottiprises™a
VL22-CDR3 region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 84-89.

12.  The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR3 and VL2-CDR3 amino acid sequence pair selected from the
group consisting of SEQ ID NOS: 61 and 84, SEQ 1D NOS: 62 and 87, SEQ
iD NOS: 63 and 89, SEQ ID NOS: 64 and 84, SEQ ID NOS: 65 and 84, SEQ
ID NOS: 66 and 85, SEQ ID NOS: 67 and 88.

13.  The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR3 and VL2- CDR3 amino acid sequence pair selected from the '
group consisting of SEQ ID NOS: 61 and 86, SEQ ID NOS: 61 and 85, SEQ
ID NOS: 61 and 87, SEQ ID NOS: 61 and 88, SEQ ID NOS: 61 and 89, SEQ
ID NOS: 63 and 86, SEQ ID NOS: 63 and 85, SEQ ID NOS: 63 and 87, SEQ
ID NOS: 63 and 88, and SEQ 1D NOS: 63 and 84.

14, The purified preparation of Claim 1 wherein the human antibody comprises a
VH3-CDR3 and VL2-CDR3 amino acid sequence pair selecied from the
group consisting of SEQ ID NOS: 71 and 87, SEQ ID NOS: 61 and 87, SEQ
ID NOS: 72 and 87, SEQ ID NOS: 73 and 87, SEQ ID NOS: 74 and 87, SEQ
ID NOS: 75 and 87, SEQ ID NOS: 76 and 87, SEQ ID NOS: 77 and 87, SEQ
ID NOS: 78 and 87, SEQ ID NOS; 79 and 87, and SEQ ID NOS: 80 and 87.

15. The purified preparation of Claim 1 wherein the human antibody comprises a
VH32-CDR3 and VL1-CDR-3 amino acid sequence pair selected from the
group consisting of SEQ ID NOS: 61 and 81, SEQ ID NOS:69 and 81, and
SEQ ID NOS:70 and 81.

16. The .purified preparation of Claim 1 wherein the human antibody comprises
VH3-CDR3, VL2-CDR3, and VH3-CDR1 amino acid sequences selected from
the group consisting of SEQ ID NOS: 61 and 86 and 48, SEQ ID NOS: 61
and 86 and 49, SEQ ID NOS: 61 and 86 and 50, SEQ ID NOS: 61 and 86 and
51, SEQ ID NOS: 61 and 86 and 52, SEQ ID NOS: 61 and 86 and 53, SEQ
ID NOS: 61 and 86 and 54, SEQ ID NOS: 61 and 86 and 55, SEQ 1D NOS:
61 and 86 and 56, and SEQ ID NOS: 61 and 86 and 57.
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17.

18.

16.

20.

21.

22.

23.

24,

25.

A nucleotide sequence that codes for 4 plirified préparation of H Hutman

antibody, wherein the antibody hinds MN protein.

The purified preparation of Claim 17 wherein the nuclectide sequence
comprises a VH3-CDR1 region selected from the group consisting of SEQID
NOS: 1-13.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VH3-CDR3 region comprising a nucleotide sequence selected
from the group consisting of SEQ iD NOS: 14-33.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VLA1-CDR3 region comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOS: 34-36.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VL2-CDR1 region comprising a nucleotide sequence selected
from the group consisting of SEQ 1D NOS: 37-38.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises a VLA2-CDR3 region comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOS: 39-44.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3 CDR1, VH3-CDR3 and VL2-CDR3 nucleotide sequences
selected from the group consisting of SEQ ID: 1 and 14 and 41, SEQ ID: 2
and 14 and 41, SEQ ID: 3and 14 and 41, and SEQ ID: 4 and 14 and 41.

The purified preparation of Claim 17 wherein the nuclectide sequence
comprises VH3-CDR3, VL2-CDR1, and VL2-CDR3 nucleotide sequences
selected from the group consisting of SEQ D: 14 and 37 and 41, and SEQ
ID; 14 and 38 and 41.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3-CDR3, VL2-CDR3 and VH3-CDR1 nuclectide sequences

selected from the group consisting of SEQ 1D: 14 and 41 and 1, SEQ ID: 14
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26.

27.

28.

29.

- 30.

31.

32.

PCT/US02/33470

and 41 and 2, SEQ ID: 14 and 41 and 3, SEty 1D 12 and-4 rahd-4;-SEQ D"
14 and 41 and 5, SEQ 1D: 14 and 41 and 6, SEQ ID: 14 and 41 and 7, SEQ
ID: 14 and 41 and 8, SEQ ID: 14 and 41 and 9, and SEQ 1Dt 14 and 41 and
10.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3-CDR3, VL2-CDR3 nucleotide sequences selected from the
group consisting of SEQ ID: 14 and 39, SEQ ID: 15 and 42, SEQ ID: 16 and
44, SEQ ID: 17 and 39, SEQ ID: 18 and 39, SEQ ID: 19 and 40, and SEQ ID:
20 and 43. |

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3-CDR3, VL1-CDR3 nucleotide sequences selected from the
group consisting of SEQ ID: 14 and 34, SEQ ID: 22 and 34, SEQ ID: 22 and
35, SEQID: 22 and 36, and SEQ ID: 23 and 34.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3-CDR3, VL2-CDR3 nucleotide sequences selected from the
group consisting of SEQ 1D: 14 and 41, SEQ ID: 14 and 40, SEQ ID: 14 and
42, SEQ ID: 14 and 43, SEQ ID: 14 and 44, SEQ ID: 16 and 41, SEQ ID: 16
and 40, SEQ ID: 16 and 42, SEQ ID: 16 and 43, and SEQ ID: 16 and 39.

The purified preparation of Claim 17 wherein the nucleotide sequence
comprises VH3-CDR3, VL2-CDR3 nucleotide sequences selected from the
group consisting of SEQ 1D: 24 and 42, SEQ ID: 14 and 42, SEQ 1D: 25 and
42, SEQ ID: 26 and 42, SEQ ID: 27 and 42, SEQ 1D: 28, and 42, SEQ ID: 29
and 42, SEQ ID: 30 and 42, SEQ ID: 31 and 42, SEQ ID: 32 and 42 and SEQ
iD: 33 and 42.

An expression vector comprising the polynucleotide of claim 17, wherein said
vector codes for MN binding antibody.

An expression vector comprising the polynucleotide of claim 18, wherein said
vector codes for MN binding antibody.

An expression vector comprising the polynucleotide of claim 19, wherein said
vector codes for MN binding antibody.
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33. An expression vector comprising the polynucieotide of claim 20, wherein said

vector codes for MN binding antibody.

34. An expression vector comprising the polynucleotide of claim 21, wherein said

vector codes for MN binding antibody.

35.  An expression vector comprising the polynucleotide of claim 22, wherein said

vector codes for MN binding antibody.

36. An expression vector comprising the polynuclectide of claim 23, wherein said

vector codes for MN binding antibody.

37. An expression vector comprising the polynucleotide of claim 24, wherein said

vector codes for MN binding antibody.

38. An expression vector comprising the polynucleotide of claim 25, wherein said

vector codes for MN binding antibody.

39. An expression vector comprising the polynucleotide of claim 26, wherein said
vector codes for MN binding antibody.

40. An expression vector comprising the polynucleotide of claim 27, wherein said

vector codes for MN binding antibody.

41. An expression vector comprising the polynucleotide of claim 28, wherein said

vector codes for MN binding antibody.

42. An expression vector comprising the polynucleotide of claim 29, wherein said

vector codes for MN binding antibody.

43. A host cell comprising the expression vector of claim 30, wherein said cell

expresses MN binding antibody.

44, A host cell comprising the expression vector of claim431, wherein said cell
expresses MN binding antibody.
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45. A host cell comprising the expression vettdrof tlait 32, Wherem~said cen”

expresses MN binding antibody.

46. A host cell comprising the expression vector of claim 33, wherein said cell

expresses MN binding antibody.

47. A host cell comprising the expression vector of claim 34, wherein said cell

expresses MN binding antibody.

48, A host cell comprising the expression vector of claim 35, wherein said cell

expresses MN binding antibody.

49. A host cell comprising the expression vector of claim 36, wherein said cell

expresses MN binding antibody.

50. A host cell comprising the expression vector of claim 37, wherein said cell

expresses MN binding antibody.

51. A host cell comprising the expression vector of claim 38, wherein said cell
~ expresses MN binding antibody.

52. A host cell comprising the expression vector of claim 39, wherein said cell

expresses MN binding antibody.

53. A host cell comprising the expression vector of claim 40, wherein said cell

expresses MN binding antibody. .

54. A host cell comprising the expression vector of claim 41, wherein said cell

expresses MN binding antibody.

55. A host cell comprising the expression vector of claim 42, wherein said cell

expresses MN binding antibody.
56. A method of making a human antibody, comprising the steps of.

culturing the host cell of claim 31 under’ conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.
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57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

A method of making a human antibody, coffirtsihg’tté §téps'or”
culturing the host cell of claim 32 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell cuiture.
A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 33 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:

~ culturing the host cell of claim 34 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell culiure.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 35 under conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 36 under conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
cuituring the host cell of claim 37 under conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 38 under conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 39 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell culiure.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 40 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
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67.

B8.

69.

70.

71.

72.

73.

74.

culturing the host cell of claim 41 under Bohdifions Wrstely theantibbdy s
expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 42 under conditions whereby the antibody is

expressed; and purifying the human antibody from the host cell culture.

A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 43 under conditions whereby the antibody is
expressed; and purifying the human antibody from the host cell culture.

A method of treating a human disorder in which MN protein is expressed in
certain cells, comprising the step of:

a) Providing a human having a condition in which MN protein is expressed in
certain cells; and |

b) Administering to 'said human an effective amount of a human MN antibody.
compound whereby, said compound includes an MN antibody and a cytctoxic
agent, wherein said cytotoxic agent is capable of inducing cell death in said

MN expressing cells.

The method of claim 69 wherein the disorder is selected from the group
consisting of renal cell carcinomas, esophagus carcinomas, cervical
carcinomas, malignant colen carcinomas, and non-small  cell lung

carcinomas.

The method of claim 69 wherein the antibody comprises a VH3-CDR3 region
selected from the group consisting of SEQ ID NOS: 61-80.

The method of claim 69 wherein the antibody comprises a VH3-CDR1 region
selected from the group consisting of SEQ ID NOS: 48-60.

The method of claim 69 wherein the antibody comprises a VL1-CDRS3 region
consisting of SEQ 1D NOS: 81.

The method of claim 69 wherein the antibody comprises a VL2-CDR1 region
selected from the group consisting of SEQ ID NOS: 82-83.
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75.

76.

77.

78.

79.

80.

81.

82. -

83.

84.

The method of claim 69 wherein the antibddy-cdnipriges’ & 'VE2-CORS tEdiok"
selected from the group consisting of SEQ ID NOS: 84-89.

A method of detecting MN antigen in a test preparation comprising the steps
of:

a) contacting the test preparation with an antibody that specifically hinds to
MN antigen, and

b) assaying the test preparation for the presence of the antibody - MN

antigen complex.

The method of Claim 76 wherein the antibody comprises a detectable label.
The method of Qlaim 76 wherein the antibody is bound to a solid support.

A method to aid in diagnosing a disorder in which MN protein level is
elevated, comprising the steps of: '

a) contacting a sample from a patient suspected of having the disorder
with a human antibody that binds to MN; and

b) assaying for the presence of an antibody-MN complex, whereby

detection of an amount of the complex which is greater than an amount of the
complex in a normal sample identifies the patient as likely to have the
disorder.

The method of claim 79 wherein the antibody comprises a detectable label.

The method of claim 79 wherein the antibody is bound to a solid support.

The method of claim 79 wherein the antibody comprises a VH3-CDR3 region
selected from the group consisting of SEQ ID NOS: 61-80.

The method of claim 79 wherein the antibody comprises a VH3-CDR1 region
selected from the group consisting of SEQ ID NOS: 48-60.

The method of claim 79 wherein the antibody comprises a VL1-CDR3 region
consisting of SEQ ID NOS: 81,
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85.

86.

87.
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The method of claim 79 wherein the antibtdy-cbripkidéd & Vi.2-CBR1 Tegion'
selected from the group consisting of SEQ ID NOS: 82-83.

The method of claim 79 wherein the antibody comprises a VL2-CDR3 region
selected from the group consisting of SEQ ID NOS: 84-89.

A pharmaceutical composition comprising a human antibody that binds to MN

protein and a pharmaceutically acceptabie carrier.
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vided are nucleic acid probes for the MN gene as well as test kits comprising said probes. The invention also concerns vaccines
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What we claim is:

1. A composition comprising an isclated MN gene
and/or fragments thereof or an isolated nucleic acid sequence
that is substantially complementary to said MN gene or a
fragment thereof.

2. A composition according to Cliaim 2 which
comprises a nucleic acid sequence substantially complementary
to the cDNA sequence shown in Figure 1A-1B [SEQ ID NO.: 1] or
a fragment thereof.

3. A composition according to Claim 1 wherein said
MN gene or a fragment thereof or nucleic acid sequence
substantially complementary to said MN gene or fragment
thereof is contained in a wvector.

4. A composition accerding to Claim 3 wherein said
nucleic acid sequence is operatively linked to an expression
contrel sequence in said vector.

5. A unicellular host which is either prokaryotic
or eukaryotic that is transformed or transfected with the

composition of Claim 4.

6. A composition comprising protein(s) and/or
polypeptide(s) encoded by an MN gene and/or fragment(s)
thereof.

7. A composition according to Claim 6 wherein said
protein(s) and/or polypeptide(s) comprises or comprise
substantially the amino acid seguence or portion(s) thereof
shown in Figures 1A-1B {SEQ ID NC.: 2], or variants of said

»

amino acid sequence or portion(s) thereof and/or protein(s)
and/or polypeptide(s) which are substantially complementary to
amino acid sequence(s) shown in Figure 1A~1B.
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8. A composition according to Claim 7 which is
PGEX~-3X-MN.

9. A composition comprising an antibody or
antibodies which specifically bind to an MN
protein/polypeptide.

10. A composition according to Claim 9 wherein said
antibodies are monoclonal.

11. A composition according to Claim 10 wherein
said monoclonal antibodies are designated M75 and are produced
by the hybridoma VU-M75 that was deposited at the ATCC under
ATCC No. HB 11128.

12. A composition according to Claim 9 wherein said
antibodies are linked to a chemotherapeutic agent or toxic
agent and/or to an imaging agent.

13. A composition comprising a hybridoma which
produces a monoclonal antibody having binding specificity to

-

an MN protein/polypeptide. i

-

. 14. A method of imaging necplastic disease in a
patient comprising: -
a. 1injecting said patient with appropriately
labeled antibodies according to Claim 12; and
b. detecting the binding of said labeled
antibodies.

15. A method of delivering a chemotherapeutic agent
or toxic agent to a cancer cell which comprises contacting the
cell with a antibody according to Claim 12.

16. A method of reccombinantly producing an MN
protein or polypeptide comprising the steps of:
a. transforming a unicellular host with a

conposition according to Claim 4;
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b. culturing said unicellular host sc that said MN
protein and/or polypeptide is expressed; and
" c. extracting and isolating said MN protein and/or
polypeptide.

17. A method of detecting and/or quantitating in a
vertebrate sample MN antigen comprising the steps of:’

a. contacting said sample with an antibody or
antibodies according to Claim 9; and

b. detecting and/or quantitating binding of said
antibodies to antigen in said sample.

18. A method of detecting and/or quantitating MN-
specific antibodies in a vertebrate sample comprising the
steps of:

a. contacting and incubating the vertebrate sample
with MN protein(s)/polypeptide(s); and

b. detecting and/or quantitating binding of said MN
protein(s) /polypeptide(s) to antibody in said sample.

18. A vaccine comprising an immunogenic amount of
one or more substantially pure MN proteiné'and/or‘polypeptides
dispersed in a physiologically acceptable, nontoxic vehicle,
which amount is effective to immunize a vertebrate against a

neoplastic disease associated with expression of MN prdteins.

20. A method of treating neoplastic disease and/or
pre—neoplastic disease comprising inhibiting the expression of
MN genes by administering antisense nucleic acid sequence(s)

substantially complementary to mRNA transcribed from MN genes.
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(54) Title: MN GENE AND PROTEIN
(57) Abstract

A complele genomic sequence including a full-length ¢cDNA sequence for the MN gene, a putative oncogene, is disclosed, as well
as proteins/polypeptides encoded thereby. Recombinant nucleic acid molecules for expressing MN proteins/polypeptides and recombinant
proteins are also provided. Expression of the MN gene is disclosed as being associated with tumorigenicity, and the invention concerns
methods and ‘compositions for detecting and/or quantitating MN antigen and/or MN-specific antibodies in vertebrate samples that are
diagnostic/prognostic for neoplastic and preneoplastic disease. Test kits embodying the immunoassays of this invention are provided. MN-
specific antibodies are disclosed that can be used diagnostically/prognostically, therapeutically, for imaging, and/or for affinity purification
of MN proteins/polypeptides. Also provided are nucleic acid probes for the MN gene as well as test kits comprising said probes. The
invention also concems vaccines comprising MN proteins/polypeptides which are cffective to immunize a vertebrate against neoplastic
diseases associated with the expression of MN proteins. “I'Te invention still further concems antisense nucleic acid sequences that can be
used to inhibit MN gene expression, and polymerase chain reaction (PCR) assays to detect genetic rearrangements in MN genes.
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1. An isolated nucleic acid containing at least
twenty-seven nucleotides wherein the nucleotide sequence for
gsaid nucleic acid is selected from the group consisting of:

(a) SEQ. ID. NOS.: 1, 5, and 27-49 and nucleotide
sequences complementary to SEQ. ID. NOS.: 1, 5 and 27-49;

(b) nucleotide sequences that hybridize under
stringent hybridization conditions to one or more of the
following nucleotide sequences: SEQ. ID. NOS.: 1, 5, and 27~
49 and the respective complements of SEQ. ID. NOS.: 1, 5 and
27-49; and

(c) nucleotide sequences that differ from the
nucleotide sequences of (a) and (b) in codon sequence due to

the degeneracy of the genetic code.

2. An isolated nucleic acid according to Claim 1
wherein said nucleotide éequence is selected from the group
consisting of:

(a) SEQ. ID. NO.: 5 and its complement;

(b} nucleotide sequences that hybridize under
stringent conditions to SEQ. ID. NO.: 5 or to its complement;

(c) nucleotide sequences that differ from the
nucleotide sequences of (a) or (b) in codon sequence due to

the degeneracy of the genetic code.

3. An isolated nucleic acid containing at least
sixteen nucleotides wherein the nucleotide sequence therefor
is selected from the group consisting of:

(a) the MN nucleotide sequences contained in
plasmids A4a, XEl and XE3 which were deposited at the American
Type Culture Collection (ATCC) in Rockville, Maryland in the
United State of America under the respective ATCC Nos. 97199,
97200, and 97198;

(b) nucleotide sequences that hybridize under
stringent conditions to the MN nucleotide sequences of (a);

and
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(c) nucleotide sequences that differ from the
nucleotide sequences of (a) or (b) in codon sequence due to

the degeneracy of the genetic code.

4. An isolated nucleic acid according to Claim 3
which functions as a polymerase chain reaction primer for MN
nucleic acid sequences, and which is from 16 to about 50

nucleoctides in length.

5. An isolated nucleic acid, containing at least
fifty nucleotides, encoding an MN protein or polypeptide that
is specifically bound either by monoclonal antibodies
designated M75 secreted by the hybridoma VU-M75 deposited at
the American Type Culture Collection (ATCC) in Rockville, .
Maryland in the United States of America under ATCC No. HB
11128, or by monoclonal antibodies designated MN12 secreted by
the hybridoma MN 12.2.2 deposited at the ATCC under ATCC No.
11647, or by both of said monoeclonal antibodies.

6. An isolated nucleic acid which is operatively
linked to an expression control seguence within a vector
wherein said nucleic acid is selected from the group
consisting of:

(a) SEQ. ID. NO.: 1 and its complement;

(b) nucleic. acids that hybridize under stringent
hybridization conditions to SEQ. ID. NO.: 1 or to its

complement; and
(c) nucleic acids that differ from the nucleic acid

sequences of (a) and (b) due to the degeneracy of the genetic

code.

7. A unicellular host, which is either prokaryotic
or eukaryotic, that is transformed or transfected with the
isolated nucleic acid operatively linked to an expression

control segquence in a vector according to Claim 6.
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8. A method of recombinantly producing an MN
protein,'MN fusion protein or MN polypeptide comprising the
steps of:

(a) transforming a unicellular host with the
isoclated nucleic acid operatively linked to an expression
control seguence in a vector according to Claim 6;

(b) culturing said unicellular host so that said MN
protein or polypeptide is expressed; and

(c) extracting and isolating said MN protein or

polypeptide.

9. A recombinant nucleic acid encoding a fusion
protein, that consists essentially of an MN protein or
polypeptide and a non-MN protein or polypeptide, wherein the
nucleotide sequence for the portion of the nucleic acid
encoding the MN protein or polypeptide is selected from the

group consisting of:

(a) SEQ. ID. NO.: 1;

{b) nucleotide sequences that hybridize under
stringent conditions to SEQ. ID. NO.: 1 or to its compleﬁent;
and

(c) degenerate variants of SEQ. ID. NO.: 1 and of

the nuclectide sequences cof (b);
wherein the nucleic acid encoding said MN protein or

polypeptide contains at least twenty-nine nucleotides.

10. A method of detecting. mutations in an isolated
MN gene and/or fragment(s) thereof comprising the steps of: '

amplifying one or more fragment(s) of said gene by
the polymerase chain reaction (PCR); and

determining whether said one or more fragments

contain any mutations.

11. An MN protein, MN fusion protein or MN
polypeptide, wherein said MN protein, MN polypeptide or the MN
protein portion of said MN fusion protein is encoded by a
nucleic acid of at least twenty-nine nucleotides which is

selected from the group consisting of:
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(a) SEQ. ID. NO. NO.: 1;

‘(b) nucleotide sequences that hybridize under
stringent hybridization conditions to SEQ. ID. NO.: 1 or to
its complement; and

(c)} nucleotide sequences that differ from SEQ. ID.
NO.: 1 or from the sequences of (b) in codon seguence due to

the degeneracy of the genetic code.

12. An MN protein, MN fusion prdtein, or MN
polypeptide wherein said MN protein or polypeptide has, and
wherein said MN fusion protein contains, an amino acid
sequence selected from the group consisting of SEQ. ID. NOS.:
2, 6, 10-16, and 50-53.

13, A vaccine comprising an immunogenic amount of
one or more MN proteins, MN fusion proteins, and/or MN
polypeptides according to Claims 11 or 12 dispersed in a
physiologically acceptable, nontoxic vehicle, which amount is
effective to immunize a vertebrate against a neoplastic

disease associated with expression of MN antigen.

14. An antibody which specifically binds to an MN
protein, an MN fusion protein and/or an MN polypeptide
according to Claims 11 or 12.

15. A monoclonal antibody according to Claim 14
which is designated MN12 and is secreted by the hybridoma MN
12.2.2 which was deposited at the American Type Culture
Collection (ATCC) in Rockville, Maryland in the United States
of America under ATCC No. HB 11647.

16. An antibody according, to Claim 14 which
specifically binds to an MN antigen epitope selected from the
group of epitopes represented by the following amino acid

sequences: SEQ. ID. NOS. 10-16.
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17. An antibody according to Claim 14 which is
linked to an imaging agent, to a chemotherapeutic agent or to

a toxic agent.

18. A method of imaging pre-neoplastic or
neoplastic disease in a patient comprising:

(a) injecting said patient with antibody linked to
an imaging agent according to Claim 17; and

(b) detecting the binding of said antibedy.

19. A hybridoma designated MN 12.2.2 which produces
the monoclonal antibedy MN12Z, and which was deposited at the
American Type Culture Collection (ATCC) in Rockville Maryland
in the United States of America under ATCC Accession No. HB
11647.

20. A method of delivering a chemotherapeutic agent
or toxic agent to a cancer cell which comprises contacting
said cell with an antibody linked to a chemotherapeutic agent

or to a toxic agent according to Claim 17.

21. A method of treating neoplastic disease in a
patient comprising administering to said patient a
therapeutically effective amount of a composition comprising
antibodies which specifically bind to an MN protein, an MN
fusion protein and/or an MN polypeptide according to Claims 11

or 12.

22. A method of detecting and/or guantitating in a
vertebrate sample MN antigen comprising the steps of:

(a) contacting said sample with one or more
antibodies according to Claims 14, 15 or 16; and

(b) detecting and/or quantitating binding of said

antibody in said sample.

23. A method according to Claim 22 wherein said

vertebrate sample is a human tissue specimen, such as, a cell
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smear, a histological section from a biopsied tissue or organ,

or an imprint preparation.

24. A method according to Claim 23 wherein said

tissue specimen is ovarian, endometrial, or cervical.

25. A method of detecting and/or quantitating MN-
specific antibodies in a vertebrate sample comprising the

steps of:
(a) contacting and incubating the vertebrate sample

with an MN protein, an MN fusion protein and/or an MN
polypeptide according to Claims 11 or 12; and

(b) detecting and/or quantitating binding of said MN
protein, MN fusion protein and/or MN polypeptide to antiboedy

in said sample.

26. A method of treating neoplastic disease and/or
pre-neoplastic disease cémprising inhibiting the expression of
MN genes by administering one or more antisense nucleic acid
sequences that hybridize under stringent conditions to mRNA

transcribed from MN genes.

27. Vectors containing an MN nucleic acid sequence
wherein said MN nucleic acid sequence is selected from the
group consisting of:

(a) SEQ. ID. NO.: 5 and its complement;

(b) nucleic acids that hybridize to SEQ. ID. NO.: 5
or to its complement; and

(c) nucleic acids that differ from the nucleic acids
of (a) or (b) due to the degeneracy of the genetic code;

wherein said nucleic acid is at least twenty-nine

nucleotides in length.

28. Vectors containing an MN nucleic acid segquence
according to Claim 27 selected from the group consisting of
the plasmids A4a, XEl1 and XE3 which are deposited at the
American Type Culture Collection.(ATCC) in Rockville, Maryland
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(57) ABSTRACT

Herein disclosed is a novel oncogene named MN or alter-
natively MN/CA IX. Abnormal expression of the MN gene
is shown Lo signify oncogenesis, and diagnostic/prognostic
methods for pre-neoplastic/neoplastic disease to detect or
detect and quantitate such abnormal MN gepe expression.
Also disclosed are methods to treat pre-neoplastic/neaplastic
discase involving the MN gene and protein, e.g., methods
comprising the use of MN-specific antibodies, anti-idiotype
antibodies thereto, and anti-anti-idiotype antibodies, and the
use of MN antisense nucleic acids. Further disclosed are
methods to identify and block MN binding site(s) and
identify MN protein partners(s).
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What is claimed is:

1. A method of inhibiting the growth of a vertebrate
prencoplastic or neoplastic cell that is abnormally express-
ing MN protein comprising contacting that cell with a
polypeptide composed of 50 or less amino acids, wherein
said polypeptide specifically binds to a site on the MN
protein 1o which vertebrate cells adhere in a cell adhesion
assay; wherein said polypeptide when tested in vitro inhibits
the adhesion of vertebrate cells to said MN protein; and
wherein said polypeplide comprises a peptide selected by
screening a phage display peptide library for specific bind-
ing to said MN protein.

2. The method according to claim 1 wherein said polypep-
tide that specifically binds to the MN protein comprises an
amino acid sequence selected from the group consisting of
SEQ ID NOS: 107-105.

3. The method according to claim 1 wherein said polypep-
tide specifically binds to a site within the extracellular
domain of the MN protein.

4. The method according to claim 3 wherein said polypep-
tide specifically binds to a site within the proteoglycan-like
domain of the MN protein.

5. The method according to claim 1 wherein said polypep-
tide specifically binds to a site within SEQ ID NO:97.

20

25

30

40

6. The method according to claim 5 wherein said site on
the MN protein comprises an amino acid sequence selected
from the group consisting of SEQ ID NOS: 10 and 98-103.

7. The method according to claim 1 wherein said polypep-
tide specifically binds to a site within the carbonic anhydrase
domain of the MN protcin.

8. The method according to claim 7 wherein said polypep-
tide comprises an amino acid sequence selected from the
group consisting of SEQ 1D NOS: 107-109.

9. The method according to claim 1 wherein said verte-
brate cell is mammalian.

10. The method according to claim 9 wherein said vet-
cbrate cell is human.

11. The method according to claim 1 wherein said
polypeptide is an oligopeptide.

12. The method according to claim 1 wherein said
polypeptide is a heptapeptide.

13. The method according to claim 11 wherein said
heptapeptide is selected from the group consisting of SEQ
ID NOS: 107-109.

14. The method according to claim 1 wherein said phage
display peptide library is a heptapeptide phage display
library.

“
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(57) Abstract: Therapeutic methods for inhibiting the growth of prencoplastic/ neoplastic vertebrate cells that abnormally express
MN protein are disclosed. Sereening assays are provided for identifying compounds, preferably membranejmpermeant compounds,
which inhibit the enzymatic activity of MN protein/ polypeptides and that are useful for treating patients with preneoplastic/neoplastic
disease. Further methods are disclosed for the preparation of positively-charged, membrane-impermeant heterocyclic sulfonamide
CA inhibitors with high affinity for the membrane-bound carbonic anhydrase CA IX. Preferred CA 1X-specific inhibitors are aro-
matic and heterocylic sulfonamides, preferably that are membraneimpermeant. Particularly preferred CA TX-specific inhibitors are
pyridinium derivatives of such aromatic and heterocyclic sulfonamides. The CA IX-specific inhibitors of the invention can also be
used diagnostically/prognostically for preneoplastic/neoplastic discase, and for imaging use, for cxample, to detect precancerous
cells, tumors and/or metastases. The CA IX-specific inhibitors can be labelled or conjugated to radioisolopes for radiotherapy. The
CA IX-specific inhibitors may be combined with conventional therapeutic anticancer drugs, with other different inhibitors of can-
cer-related pathways, with bioreductive drugs, or with radiotherapy to enhance the efficiency of each ireatment. The CA IX-specific
inhibitors may also be combined with CA [X-specific antibodies, preferably monoclenal antibodies or biclogically active antibody
fragments, more preferably humanized or fully human CA IX monoclonal antibodies or biologically active fragments or such mon-
oclonal antibodies. Still further, the CA IX-specific inhibitors can be used for gene therapy coupled to vectors for targeted delivery
to preneoplastic/neoplastic cells expressing CA TX on their surfaces.
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CLAIMS

1. A method of treating a mammal for a pre-cancerous or cancerous
disease, wherein said disease is characterized by overexpression of MN/CA IX
protein, comprising administering to said mammal a therapeutically effective amount
of a composition comprising a compound, wherein said compound is selected from
the group consisting of organic and inorganic molecules, and wherein said
compound is determined to be a potent inhibitor of MN/CA 1X enzymatic activity in a
screening assay comprising:

a) preparing serial dilutions of said compound and serial dilutions of
MN/CA 1X protein or a fragment of the MN/CA IX protein that comprises the carbonic
anhydrase domain;

b) preincubating a dilution of said compound with a dilution of said
MN/CA X protein or said MN/CA IX protein fragment for ten minutes at 20°C;

¢) combining said preincubated mixture of said diluted compound and
said diluted MN/CA IX protein or protein fragment with a substrate, consisting
essentially of a saturated CO; solution, phenol red to 0.2mM, Na,SO,to 0.1M, and
Hepes buffer (pH 7.5) to 10mM, in a reaction vessel for a period of 10 to 100
seconds at 20°C;

d) concurrently measuring the optical density, at the absorbance
maximum of 557 nm, of the contents of said reaction vessel, using a stopped flow
spectrophotometer; and

e) determining the inhibition constant K| of said compound;

wherein if said inhibition constant K; is determined to be less than
about 50 nanomolar, said compound is determined be a potent inhibitor of MN/CA IX
enzymatic activity; and wherein said compound is not selected from the group

consisting of acetazolamide, ethoxzolamide, methazolamide and cyanate.
2. The method of claim 1 wherein said mammal is a human.

3. The method of claim 1 wherein said inhibition constant K| is

determined to be less than about 35 nanomolar.
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4. The method of claim 1 wherein said inhibition constant K| is

determined to be less than about 10 nanomolar.

5. The method of claim 1 wherein said compound is an organic

compound.

6. The method of claim 1 wherein said compound is an inorganic

compound.

7. The method of claim 5 wherein said organic compound is an

aromatic compound.

8. The method of claim 5 wherein said organic compound is an

aromatic sulfonamide or a heterocyclic sulfonamide.

9. The method of claim 8, wherein said aromatic sulfonamide is a
substituted aromatic sulfonamide, wherein said aromatic sutfonamide comprises an
aromatic ring structure bearing a sulfonamide moiety bonded to said ring structure
and optionally bearing one or more substituents independently selected from the
group consisting of halogeno, nitro, and an alkylamino group, wherein the alky!

radical of said alkylamino group comprises 1 to 4 carbon atoms.

10. The method of claim 8 wherein said compound is a more potent
inhibitor of MN/CA X enzymatic activity than of the enzymatic activity of a carbonic
anhydrase selected from the group consisting of CA 1, CA Il and CA IV.

11. The method of claim 8 wherein said compound is a more potent

inhibitor of MN/CA |X enzymatic activity than of the enzymatic activity of at least two
carbonic anhydrases selected from the group consisting of CA{, CA ll and CA IV.
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12. The method of claim 8 wherein said compound is a more potent
inhibitor of MN/CA IX enzymatic activity than of the enzymatic activity of each of the
carbonic anhydrases in the group consisting of CA |, CAlland CAIV.

13. The method of claim 8 wherein said compound is a more potent

inhibitor of MN/CA IX enzymatic activity than of the enzymatic activity of CA Il.

14. The method of claim 13 wherein the inhibition by said compound of
the enzymatic activity of CA Il is tested by the method comprising the following steps:

a) preparing serial dilutions of said compound and serial dilutions of CA
u;

b) preincubating a dilution of said compound with a dilution of CA I for
ten minutes at 20°C;

¢) adding said preincubated mixture of said compound and said CA li
to a substrate solution, comprising 4-nitrophenylacetate in anhydrous acetonitrile (pH
7.40), in a reaction vessel for a period of 1 to 3 minutes at 25°C;

d) concurrently measuring the optical density, at the absorbance
maximum of 400 nm, of the contents of said reaction vessel, using a
spectrophotometer; and

e) determining the inhibition constant K of said compound.

15. The method of claim 8 wherein said aromatic sulfonamide or

heterocyclic sulfonamide is selected from the group consisting of:
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16. The method of claim 8, wherein said compound is an aromatic

sulfonamide selected from the group consisting of:

SO,NH,, SO,NH,
NH,
CH,CH,NH,
1
5 ’ 6 ;
| SO,NH,
SO,NH, |
CH,OH
23 24
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SO,NH, N,
CH,CH,OH COOH
25 26

17. The method of claim 8, wherein a halogen atom is bonded to at

jeast one carbon atom in the aromatic ring of said aromatic sulfonamide.

18. The method of claim 8, wherein said compound is a heterocyclic

“sulfonamide.

19. The method of claim 18, wherein said heterocyclic compound is a
substituted heterocyclic sulfonamide, wherein said substituted heterocyclic
sulfonamide comprises a heterocyclic ring structure bearing an sulfonamide moiety
bonded to said ring structure and optionally bearing one or more substituents
independently selected from a group consisting of halogeno, nitro, and an alkylamino
group, wherein the alkyl radical of said alkylamino group comprises 1 to 4 carbon

atoms.

20. The method of claim 18, wherein said heterocyclic sulfonamide is

halogenated.

21. The method of claim 8, wherein said compound is a heterocyclic ‘

sulfonamide selected from the group consisting of:
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22. A method of treating a mammal for a pre-cancerous or cancerous
disease, wherein said disease is characterized by overexpression of MN/CA IX
protein, comprising administering to said mammal a therapeutically effective amount
ofa composition comprising a membrane-impermeant compound, wherein said
membrane-impermeant compound is selected from the group consisting of organic
and inorganic molecules, and wherein said membrane-impermeant compound is
determined to be a potent inhibitor of MN/CA 1X enzymatic activity in a screening
assay comprising:

a) preparing serial ditutions of said membrane-impermeant compound
and serial dilutions of MN/CA IX protein or a fragment of the MN/CA IX protein that
comprises the carbonic anhydrase domain;

b) preincubating a dilution of said membrane-impermeant compound
with a dilution of said MN/CA IX protein or said MN/CA IX protein fragment for ten
minutes at 20°C;

c) combining said preincubated mixture of said diluted compound and
said diluted MN/CA 1X protein or protein fragment with a substrate, consisting
essentially of a saturated CO, solution, phenol red to 0.2mM, Na;SO4to 0.1M, and
Hepes buffer (pH 7.5) to 10mM, in a reaction vessel for a period of 10 to 100
seconds at 20°C;

80



10

15

20

25

30

WO 2004/048544 PCT/US2003/037783

~d) concurrently measuring the optical density, at the absorbance

maximum of 557 nm, of the contents of said reaction vessel, using a stopped flow
spectrophotometer; and '

e) determining the inhibition constant K, of said membrane-impermeant
compound, .

wherein if said inhibition constant K, is determined to be less than
about 50 nanomolar, said membrane-impermeant compound is determined be a
potent inhibitor of MN/CA X enzymatic activity.

23. The method of claim 22 wherein said mammal is a human.

24 The method of claim 22 wherein said inhibition constant K is

determined to be less than about 35 nanomolar.

25. The method of claim 22 wherein said inhibition constant K; is

determined to be less than about 10 nanomolar.

26. The method of claim 22 wherein said membrane-impermeant

compound is an organic compound.

27. The method of claim 22 wherein said membrane-impermeant

compound is an inorganic compound.

28. The method of claim 26 wherein said membrane-impermeant
organic compound is a pyridinium derivative of an aromatic sulfonamide or a

pyridinium derivative of a'heterocyclic sulfonamide.

29. The method of claim 28 wherein said membrane-impermeant
compound is a more potent inhibitor of MN/CA 1X enzymatic activity than of the
enzymatic activity of a carbonic anhydrase selected from the group consisting of CA
I, CAlland CA IV.
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30. The method of claim 28 wherein said membrane-impermeant
compound is a more potent inhibitor of MN/CA IX enzymatic activity than of the
enzymatic activity of at least two carbonic anhydrases selected from the group
consisting of CA |, CAfl and CA V.

31. The method of claim 28 wherein said membrane-impermeant
compound is a more potent inhibitor of MN/CA IX enzymatic activity than of the
enzymatic activity of each of the carbonic anhydrases in the group consisting of CA |,
CA Il and CA IV.

32. The method of claim 28 wherein said membrane-impermeant
compound is a more potent inhibitor of MN/CA 1X enzymatic activity than of the

enzymatic activity of CA IV.

33. The method of claim 32 wherein the inhibition by said membrane-
impermeant compound of the enzymatic activity of CA [V is tested by the method
comprising the following steps:

a) preparing serial dilutions of said membrane-impermeant compound
and serial dilutions of CA IV;

b) preincubating a dilution of said membrane-impermeant compound
with a ‘dilution of CA IV for ten minutes at 20°C;

¢) adding said preincubated mixture of said compound and said CA IV
to a substrate solution, comprising 4-nitrophenylacetate in anhydrous acetonitrile (pH
7.40), in a reaction vessel for a period of 1 to 3 minutes at 25°C;

d) concurrently measuring the optical density, at the absorbance
maximum of 400 nm, of the contents of said reaction vessel using a
spectrophotometer; and

e) determining the inhibition constant K; of said mémbrane-impermeant

compound.

34, The method of claim 28, wherein said membrane-impermeant

compound is a pyridinium derivative of an aromatic sulfonamide.
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35. The method of claim 34, wherein said membrane-impermeant .
compound is a pyridinium derivative of an aromatic sulfonamide that is selected from
the group consisting of sulfanilamide, homosulfanilamide and 4-amincethyl-

henzenesulfonamide.

36. The method of claim 34, wherein said pyridinium derivative of an

aromatic sulfonamide has the general formula of:

wherein
nis0, 1, or2;

R2, R3, R4 and R6 are each independently selected from the group
consisting of
hydrogen, alkyl moieties comprising from 1 to 12 carbon atoms, and

aryl moieties.

37. The method of claim 36 wherein

R2 is selected from the group consisting of methyl, ethyl, n-propyl, iso-
propyl, n-butyl, tert-butyl and phenyl;

R3 is selected from the group consisting of hydrogen and methyl;

R4 is selected from the group consisting of hydrogen, methyl and
phenyl; and

R6 is selected from the group consisting of methyl, ethyl, n-propyl, iso-

propyl, and phenyl.
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38. The method of claim 37, wherein

R3 is hydrogen; |

R4 and R6 are phenyl;

when n is 0, R2 is selected from the group consisting of methyl, ethyl,
n-propyl, iso-propyt, n-butyl, and phenyl; and

when n is 1 or 2, R2 is selected from the group consisting of methyl,

ethyl, n-propyl, iso-propyl, n-butyl, tert-butyl, and phenyl.

39. The method of claim 37, wherein

R3 is hydrogen;

R4 is phenyl; and

when n is 0, R2 and R6 are the same and are selected from the group
consisting of methyl, ethyl, n-propyl, and iso-propyl; and

when nis 1 or 2, R2 and RB are the same and are selected from the

group consisting of methyl, ethyl, n-propyt, iso-propyl and phenyl.
40. The method of claim 37, wherein R2, R3, R4 and RG are methyl.

41. The method of claim 37, wherein

when nis 0, 1 or 2, R2, R4 and R6 are methyl, and R3 is hydrogen; or

when 1 is 1 or 2, R2 is iso-propyl, R3 is hydrogen, R4 is methyl, and
R6 is methyl or iso-propyl; or

when n is 2, R2 and R6 are phenyl, and R3 and R4 are hydrogen.

42. The method of claim 37, wherein

when n is 2, R2 and R6 are methyl, R3 is hydrogen, and R4 is phenyl;

or
when n is 2, R2 and R6 are ethyl, R3 is hydrogen, and R4 is phenyl; or
when n is 2, R2, R3, R4 and R6 are methyl.
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43. The method of claim 28, wherein said membrane-impermeant

compound is a pyridinium derivative of a heterccyclic sulfonamide.

44. The method of claim 43, wherein said membrane-impermeant

compound is a pyridinium derivative of aminobenzolamide.

45. The method of claim 43, wherein said pyridinium derivative of a

heterocyclic sulfonamide has the general formula of:

R4 RS ¢lo,-

wherein R1, R2, R3, R4 and R5 are each independently selected from
the group consisting of hydrogen, alkyl moieties comprising from 1 to 12 carbon

atoms, and aryl moieties.

46. The method of claim 45, wherein

R1 is selected from the group consisting of methyl, ethyl, iso-propyl, n-
propyl, n-butyl, tert-butyl and phenyl;

R2 is selected from the group consisting of hydrogen and methyl;

R3 is selected from the group consisting of hydrogen, methyl, n-nonyl,
and phenyl,

R4 is hydrogen; and

R5 is selected from the group consisting of methyl, ethyl, iso-propyl, n-
propy!, n-butyl, tert-butyl, n-nonyl,and pheny!.

47. The method of claim 46, wherein

R2 and R4 are hydrogen;

R3 is methyl; and

R1 and R5 are the same and selected from the group consisting of

methyl, iso-propyl, and tert-butyl.
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48. The method of claim 46, wherein

R2 and R4 are hydrogen;

R3 is phenyl; and

R1 and R5 are the same and selected from the group consisting of

methyl, ethyl, iso-propyl, n-propyl, n-butyl, and phenyl.

49. The method of claim 46, wherein

R1 is selected from the group consisting of methyl, ethyl, iso-propyl, n-
propyl, and n-butyl;

R2 and R4 are hydrogen; and

R3 and R5 are phenyl.

50. The method of claim 46, wherein _

R2 and R4 are hydrogen, R3 is hydrogen or methyl, and R1 and RS
are phenyl; or

R1, R2, and R5 are methyl, R3 is phenyl, and R4 is hydrogen; or

R1 is methyl, R2 and R4 are hydrogen, and R3 and R5 are n-nonyl.

51. The method of claim 46, wherein

R1 is methy! or isa-propyl, R3 and R5 are methyl, and R2 and R4 are
hydrogen; or

R1 and R5 are the same and are methyl or ethyl, R2 and R4 are
hydrogen, and R3 is phenyl; or

R1, R2, R3 and R5 are methyl and R4 is hydrogen.

52. A method of inhibiting tumor growth in a patient having a tumoar, the
cells of which tumor are characterized by overexpression of MN/CA IX protein,
comprising administering to said patient a therapeutically effective amount of a
composition comprising a compound, wherein said compound is selected from the

group consisting of organic and inorganic molecules, and wherein said compound is
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determined to be a potent inhibitor of MN/CA IX enzymatic activity in a screening
assay comprising:

a) preparing serial dilutions of said compound and serial dilutions of
MN/CA 1X protein or a fragment of the MN/CA IX protein that comprises the carbonic
anhydrase domain;

b) preincubating a dilution of said compound with a dilution of said
MN/CA IX protein or protein fragment for ten minutes at 20°C;

¢) combining said preincubated mixture of said diluted compound and
said diluted MN/CA |X protein or protein fragment with a substrate, consisting
essentially of a saturated CO; solution, phenol red to 0.2mM, Na,S0,to0 0.1M, and
Hepes buffer (pH 7.5) to 10mM, in a reaction veésel for a period of 10 to 100
seconds at 20°C;

d) concurrently measuring the optical density, at the absorbance
maximum of 557 nm, of the contents of said reaction vessel, using a stopped flow
spectrophotometer, and

e) determining the inhibition constant K, of said compound;

wherein if said inhibition constant K; is determined to be less than
about 50 nanomolar, said compound is determined be a potent inhibitor of MN/CA IX
enzymatic activity; and wherein said compound is not selected from the group

consisting of acetazolamide, ethoxzolamide, methazolamide and cyanate.
53. The method of claim 52 wherein said patient is a human.

54. A pyridinium derivative of a heterocyclic sulfonamide with the

general formula of:

N—N
_H/QS»\SOZNHZ

R2 R1

R4 RS cio,-

=W=0

o]

wherein
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R1 is selected from the group consisting of methyl, ethyl, iso-propyl, n-

propyl, n-butyl, tert-butyl and phenyl;
‘ R2 is selected from the group consisting of hydrogen and methyl;

R3 is selected from the group consisting of hydrogen, methyl, n-nonyl
and phenvyl;

R4 is hydrogen; and _

R5 is selected from the group consisting of methyl, ethyl, iso-propyl, n-
propyl, n-butyl, tert-butyl, n-nonyl and phenyl, except that

R1 cannot be methyl when R2 and R4 are hydrogen and R3 and R5
are methyl; and

R1 cannot be methyl when R2 and R4 are hydrogen, R3 is phenyl and
R5 is methyl; and

R1 cannot be phenyl when R2 and R4 are hydrogen and R3 and R5

are phenyl.

55. The pyridinium derivative of a heterocyclic sulfonamide of claim 54,

wherein
R2 and R4 are hydrogen;
R3 is methyl; and
R1 and R5 are the same and selected from the group consisting of iso-

propyl and fert-butyl.

56. The pyridinium derivative of a heterocyclic sulfonamide of claim 54,

wherein
R2 and R4 are hydrogen;
R3 is phenyl; and
R1 and R5 are the same and selected from the group consisting of

ethyl, iso-propyl, n-propyl, and n-butyl.

57. The pyridinium derivative of a heterocyclic sulfonamide of claim 54,

wherein
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R1 is selected from the group consisting of methyl, ethyl, iso-propyl, n-
propyl, n-butyl, and fert-butyl;
R2 and R4 are hydrogen; and
R3 and R5 are phenyl.

58. The pyridinium derivative of a heterocyclic sulfonamide of claim 54,
wherein

R1 is iso-propyl, R3 and R5 are methyl, and R2 and R4 are hydrogen;
or .

R2 and R4 are hydrogen, R3 is hydrogen or methyl, and R1 and RS
are phenyi; or

R1, R2, and R5 are methyl, R3 is phenyl, a_md R4 is hydrogen, or

R1, R2, R3 and R5 are methyl and Rd is hydrogen; or '

R1 is methyl, R3 and R5 are n-nonyl, and R2 and R4 are hydrogen.

59 The method of claim 1 further comprising conjugating a

radioisotope to said compound before administering said compound to said mammal.

60. The method of claim 1 further comprising administering to said
mammal radiation and/or a therapeutically effective amount in a physiologically
acceptable formuiation of one or more of the following compounds selected from the
group consisting of. conventional anticancer drugs, chemotherapeutic agents,
different inhibitors of cancer-related pathways, bioreductive drugs, CA IX-specific
antibodies and CA 1X-speciﬁc antibody fragments that are biclogically active.

61. The method of claim 60 wherein said CA IX-specific antibodies

and/or CA IX-specific antibody fragments are humanized or fully human.

62 The method of claim 60 wherein said CA IX-specific antibodies
and/or CA 1X-specific antibody fragments are attached to a cytotoxic entity.
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63. A method of treating a mammal for a precancerous or cancerous
disease, wherein said disease is characterized by overexpression of MN/CA IX
protein, comprising administering to said mammal a therapeutically effective amount
in a physiologically acceptable formulation of a vector conjugated to a potent CA 1X-
specific inhibitor, wherein said vector expresses a wild-type gene that is absent from
or mutated in a CA IX expressing cell, that is precancerous or cancerous, and
wherein the wild type gene product has an anticancer effect in said cell; or

wherein said vector comprises a gene that expresses a cytotoxic

protein.

64. The method according to claim 63 wherein said vector comprises a
MN/CA IX promoter or a MN/CA X promoter fragment, wherein said promoter or
promoter fragment comprises one or more hypoxia response elements, and wherein
said promoter or promoter fragment is operably linked to said wild-type gene or to

said gene that expresses a cytotoxic protein.

65. The method of claim 63 wherein said potent CA IX-specific
inhibitor is a compound determined to inhibit CA 1X enzymatic activity in a screening

assay comprising:

a) preparing serial dilutions of said compound and serial dilutions of
MN/CA IX protein or a MN/CA IX protein fragment that comprises the carbonic

anhydrase domain;

_ b) preincubatiﬁg' a dilution 6f said compound with a dilution of said
MN/CA IX protein or said MN/CA IX protein fragment for ten minutes at 20°C,;

c) combining said preincubated mixture of said diluted compound and
said diluted MN/CA IX protein or protein fragment with a substrate, consisting
essentially of a saturated CO> solution, phenol red to 0.2mM, NapSO,to 0.1M, and
Hepes buffer (pH 7.5) to 10mM, in a reaction vessel for a period of 10 to 100
seconds at 20°C;
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d) concurrently measuring the optical density, at the absorbance
maximum of 557 nm, of the contents of said reaction vessel, using a stopped flow

spectrophotometer; and
e) determining the inhibition constant K| of said compound;

wherein if said inhibition constant K, is determined to be less than
about 50 nanomolar, said compound is determined to be a potent inhibitor of MN/CA

IX enzymatic activity.

66. The method of claim 65 wherein said potent MN/CA IX inhibitor is
not selected from the group consisting of acetazolamide, ethoxzolamide,

methazeolamide and cyanate.

67. A method that is diagnostic or diagnostic and prognostic for
precancer or cancer comprising contacting a mammalian sample with a CA IX-
specific inhibitor conjugated to a label or a visualizing means, and detecting or
detecting and quantifying binding of said CA IX-specific inhibitor to cells in said
sample by detecting or detecting and quantifying said label or said visualizing means
on cells in said sample, wherein said detection or said detection and quantitaticn at a
level above that for a control sample is indicative of precancerous or cancerous cetls

that overexpress CA IX in said sample.

68. The method of claim 67 wherein CA IX activated by hypoxic
conditions is detected or detected and quantitated, and the mammal from whom the
sample was taken is considered to have a poor prognosis, and decisions on
treatment for said mammal are made in view of the presence of said hypoxic

conditions.
69. A method for imaging tumors and/or metastases that express CA

IX in a patient comprising the administration of a CA |X-specific inhibitor linked to an

imaging agent to said patient.
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Summary MN/CA IX is a cell surface protein, strongly associated with several types of human carcinomas. It exerts activity of carbonic
anhydrase and capacity of binding to cell surface receptors. In the present work, we used affinity purified MN/CA IX protein to demonstrate
that the cells adhere to immobilized MN/CA 1X and that the monoclonal antibody M75 abrogates cell aitachment to MN/CA iX. Using synthetic
oligopeptides, we identified M75 epilope and located itin the proteoglycan domain, which contains a sixfold tandem repeat of six amino acids
GEEDLP. From phage display library of random heptapeptides we identified and chemically synthesized those which compete for the epitope
with M75 and inhibit adhesion of cells to MN/CA 1X. These heptapeptides might serve as lead compounds for drug design. ® 2000 Caqcer

Research Campaign
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MN/CA 1X protein (initially termed MN) was discovered in Hela
colls using monoclonal antibody (mAb) M75 (Pastorckova et al,
1992). lts possible role in oncogenesis was suggested by two facts:
expression of MN/CA 1X correlated with tumorigenicity of Hel.a X
fibroblast hybrids; it was detected in clinical specimens of cervical
and certain other carcinomas, but it was absent in normal tissues of
corresponding organs (Zavada et al, 1993). MN/CA9 cDNA
(Pastorek et al, 1994) and gene (Opavsky.ct al, 1996) have been
cloned; predicted protein consists of signal peptide (SP), proteo-
glycan-related sequence (PG), carbonic anhydrase domain (CA),
transmembrane segment (TM) and short intracellular tail (IC).
MN/CA 1X protein is 2 cell adhesion molecule; its CA is enzymati-
cally active (Zavada et al, 1997). MN/CA TX protein is almost 100%
associated with cervical carcinomas (Liao et al, 1994), with carci-
nomas of oesophagus (Tumer et al, 1997) and with renal clear cell
carcinomas (Liao et al, 1997). It was also detected in a high
percentage of colorectal (Saarnio et al, 1998a) and lung (Vermylen
et al, 1999) carcinomas. Therefore, MN/CA IX is a promising
biomarker in tumour diagnostics. Characteristically, MN/CA IX in
human carcinomas is expressed ectopically; nonmally it is present in
stomach and bile duct mucosa (Liao et al, 1994) and in rapidly
proliferating normal cells in small intestine (Saarnio et al, 1998b).
An antigen specific for renal cell carcinomas was discovered using
mAb G250 (Oosterwijk et al, 1986) and was found to be identical
with MN/CA X (Uemura et al, 1997). This antigen appears to be an
excellent target for immunotherapy (Steffens et al, 1997; Uemura et
al, 1997). Until now, molecular basis of invotvement of MN/CA TX
in carcinogenesis has remained unclear. One of the possible leads
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could be the fact that MN/CA 1X is an adhesion molecule presum-
ably engaged in cell-to-cell communication (Zavada et al, 1997). In
this paper we undertook the first steps towards elucidation of the
role of MN/CA IX protein in communication among the cells. We
attempted to identify its binding site for cell surface receptors. This
was facilitated by the finding that mAb M75 blocks adhesion of
cells to affinity-purified MN/CA LX protein,

MATERIALS AND METHODS

Affinity chromatography of MN/CA 1X

MN/CA X was purified by a single cycle of adsorption—elution on
sulphonamide-agatose, as described for other CAs (Falkbring
et al, 1972). We used columns of p-aminomethylbenzene-
sulphonamide-agarose (Sigma). Columns with adsorbed MN/CA
IX were extensively washed with phosphate-buffered saline (PBS)
sodium chloride (NaCl) 8.0g I, potassium chloride (KCI)
0.2g I, KH,PO, 0.2 I"', Na ,HPO, 1.15 g !, pH = 7.2) and
chited with 0.1 mM acctazolamide (Sigma). All stops of purifica-
tion were carried out at (~5°C, pH 7.2, at physiological concentra-
tion of salts. Complete MN/CA 1X-+ was extracted with 1% Triton
X-100 in PBS from Vero cells infected with vaccinia virus
containing an insert of complete coding region of MN/CA 1X as
described (Zdvada et al, 1997). Before chromatography, the extract
was diluted 1:6 with PBS and centrifuged for 1 h at 15 000 g.
Truncated MN/CA IX ATMAIC was produced from an analogous
construct except that the 3’ dewnstrcam primer for polymerase
chain reaction (PCR) was: 5-CGT CTA GAA GGA ATT CAG
CTA GAC TGG CTC AGC A-3'. MN/CA IXA was shed info the
medium, from which it was affinity purified after centrifugation as
‘abave. All steps of purification were menitored by dot-blots.



Cells and media

The following cell lines were used: HelLa, CGL1 = non-tumori-
genic hybrid Hela x fibroblast, CGL3 = tumorigenic segregant
from this hybrid. The origin of the cells and growth media were
deseribed previously (Zavada et al, 1992, 1997). In addition, we
used also HT29, a cell line derived from colorectal carcinoma
(ATCC No. HBT-38).

Cell adhesion test

The conditions of the test were described previously (Zavada
ct al, 1997). Briefly, 1 ug ml*! of purified MN/CA 1X in 50 mM
monao/bicarbonate buffer, pH 9.2, was adsorbed in 30-pl drops on
the bottom of bacteriological 5-cm Petri dishes for 1.5 h. Then the
drops were removed by aspiration and the dishes were 3 x rinsed
with PBS and blocked with 50% fetal calf serum (FCS) in culture
medium for 30 min. There were two variants of the test. In the first
one (Figure 2), the whole bottom of the Petri dish was blocked
with 50% of FCS, and the dishes were seeded with 5 ml of cell
suspension (10° cells mi'!). After overnight incubation, the
cultures were rinsed with PBS, fixed and stained. In the other
variant (Figure 4), only the area of adsorbed MN/CA IX was
blocked and on top of MN/CA TX dots were added 30-pl drops of
cell suspension in growth medium, containing added oligopeptides
(or control without peptides). After incubation, rinsing and fixa-
tion, the cultures were stained with 0.5% Trypan blue in 50 mm
Tris buffer pH 8.5 for 1 h, rinsed with water and dried. Stained
areas of attached cells were extracted with 10% acetic acid, the
extracts transferred to 96-well plates and absorbance was
measured at 630 nm on a microplate reader.

ELISA

Purified GST-MN (Zavada et al, 1993) at concentration 10 ng ml™!
in carbonate buffer pH 9.2 was adsorbed for 3 h in Maxisorb strips
(NUNC). After washing and blocking (1 h) with 0.05% Tween-20
in PBS, 50 ul well”' of the antibody + antigen mixtures were
added. Final dilution of mAb M735 ascites fluid was 105 concen-
tration of the peptides varied according to their affinity for M75 so
as to allow determination of 30% cnd point. These mixturcs were
adsorbed for 1.5 h, followed by washing with Tween-PBS, Bound
antibody was detected by antimouse I1gG conjugate with peroxi-
dase (SwAM-Px, SEVAC, Prague), diluted 1:1000. In the colour
reaction OPD (o-phenylenediamine dihydrochloride, Sigima) 1 mg
ml™ in 0.1 M citrate buffer pH 5.0 was used. To this hydrogen
peroxide (H,0,) was added to final concentration 0.03%. This
systemn is balanced so as to allow assay for antigen cempeting for
M75 (Figure 3) as well as for peptides binding to the epitope of
immobilized GST-MN (Figure 4).

Peptides

The peptides used in this study were prepared by the solid-phase
method (Menificld, 1995) using the Boc/Bzl strategy. The peptide
acids were prepared on PAM-resin and peptide amides on MeBHA
resin. Deprotection and splitting from the resin was done by liquid
hydrogen tluoride. The peptides were purified by CI18 reverse
phase high-performance liquid chromatography (RP HPLC) and
characterized by amino acid analysis and FAB MS spectroscopy.

© 2000 Cancer Research Campaign
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Figure 1 PAGE and Western blot analysis of MN/CA IX protein. Lanes
1-3 = gel stained with Coomassie Blue; lanes 4--8 = blots developed with
mAb M75 and immunoperoxidase. Lane 1 = M, reference proteins; lane 2 =
purified MN/CA IX ATM, IC, 1.25 jug; lane 3 = purified MN/CA IX+, 2 ug; lane
4 = purified MN/CA IX ATM, IC, 0.125 ug; lane 5 = purified MN/CA X+,

0.2 ug; lane 6 = extract from HT29 cells, 50 l; lane 7 = extract from CGL3
cells, 50 1uI; lane 8 = extract from Hel.a cells, 50 ul

Western blots

MN/CA TX antigens from polyacylamide gel clectrophoresis
(PAGE) gels were transferred to polyvinyl difluoride (PVDF)
membranes (Immobilon P, Millipore) and developed with M75,
followed by SWAM-Px (see above) and diaminobenzidine (Sigma)
with H,0,. For dot-blots we used nitrocellulose membranes.

!

Phage display

Ph.DD.-7 Phage Display Peptide Library kit was used for screening
as recommended by manufacterer (New England Biolabs). A 96-
well plate was coated with peptide F (legend to Figure 3).
Biopanning was carried out by incubating 2 x 10" phage with
target coated plate for 1 h. Unbound phages were washed away
with TBST (50 mm Tris=HCl pH 7.5, 150 mm NaCl, 0.1% Tween-
20) and specifically bound phages were cluted with M75 antibody
(2 ug in 100 pl of TBS per well). Eluted phage was amplified and
used for additional binding and amplification cycles to enrich the
pool in favour of binding sequence. After 5 rounds, individual
clones were picked, amplified and sequenced using T7 sequencing
kit (Pharmacia).

RESULTS

Affinity chromatography of MN/CA IX protein

For purification of MN/CA TX protein we decided to use affinity
chromatography on sulphonamide-agarose column, described
previously for other CAs (Falkbring et al, 1972). The advantages
of this method are simplicity and the fact that the whole procedure
is carried out under non-denaturing conditions. Vaccinia virus
vector with an insert of the complete AMN/CA9 cDNA, or with trun-
cated ¢cDNA (lacking transmembrane and intracellular domains)
was cmployed as a source of MN/CA TX protein,

British Journal of Cancer (2000) 82(11), 1808-1813
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Figure 2 Adhesion of cells to the dots of MN/CA IX protein immobilized in bacteriological Petri dishes. This plasticware (not treated for use with tissue
cultures) allows no adhesion of CGL1 cells and a limited adhesion of Hela. (A) CGL1 cells do attach and spread to the dot of adsorbed MN/CA iX.

(B} Treatment of the dot with MAb M75 abrogates its binding capacity. (C) Treatment with MAb M16 (irretevant for MN/CA 1X) has no effect on cell attachment.
(D) Hel.a celis attach to complete MN/CA X+, (E) Hel.a cells do not attach to truncated MN/CA 1XA

A single cycle of adsorption — elution yielded relatively pure
proteins (Figure 1): MN/CA X+ gave 2 bands of 54 and 58 kDa,
MN/CA IXA of 54.5 and 56 kDa. These proteins strongly reacted
with mAb M75 on Westem blots. In extracts from Hela, CGL3
and HT29 the blot revealed 2 bands of the same size as MN/CA
1X+ purified from vaccinia virus construct.

Adhesion of cells to MN/CA 1X protein

MN/CA IX immobilized on hydrophobic plastic enabled attach-
ment, spreading and growth of cells (Figure 2). Extremely low
concentrations of MN/CA IX corresponding to 1pg ml? of
purified protein in adsorption buffer were sufficient to cause this
effect; other cell adhesion molecules are used in 10-50 X higher
concentrations. Only complete MN/CA IX protein was active in
ccll adhesion test, truncated MN/CA IX did not support cell adhe-
sion at all or it showed only a low adhesion activity and in some
instances it even acted as a cell ‘repellent”.

Treatment of the dots of immobilized MN/CA IX with mAb
M75s abrogated its capacity to attach the cells, but the control mAb
M16, irrelevant for MN/CA 1X had no effect. Blocking of cell
attachment by M75 shows that the epitope is identical to or over-
lapping with the binding sitc of MN/CA 1X for cell receptors.

British Journal of Cancer (2000) 82(11), 1808—1813

fdentification of the epitope recognized by Mab M75

Preliminary mapping of M75 epitope employing partial sequences
of extracellular parts of MN/CA9 cDNA expressed from bacterial
vectors and tested on Western blots located it in PG region. For
exact mapping, our sirategy was to synthesize partially overlap-
ping oligopeptides of 15-25 aa covering the PG domain and test
them in competition ELISA with M75. According to the results,
this was followed by a series of 6-12 aa oligopeptides. A major
part of the PG domain cousists of a sixfold tandem repeat of six aa
(aa 61-906); four repeats are identical (GEEDLP) and two contain
two aa exchanged (SEEDSP and REEDPP) (Opavsky et al, 1996).

Figure 3 shows the result of competition ELISA with recombi-
nant MN/CA 1X and oligopctides synthesized according to partial
sequences of the PG region. MN/CA IX+ and A produced in
mammalian cells (proteins A and B) possessed a higher serolog-
ical activity than any other protein or peptide included in this
experiment; protein C—fusion protein GST-MN synthesized in
bacteria was less active. Peptides D, E, F and G are spanning the
PG region. Peptides D and F caused 50% inhibition at | ng ml-.
These two oligopeptides are mutuaily non-overlapping, thus the
epitope is repeated in both of them. Peptide E was 1000 x less
active, probably due to a different conformation. Peptide G was
inactive; thus it docs not contain the M75 epitope.

® 2000 Cancer Research Campaign
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The next step for identifying the epitope was to synthesize
oligopeptides containing all circular permutations of the motif
GEEDLP repeated twice (peptides H-M), all six dodecapeptides
were serologically active (two more and four less so). Following
series of seven aa sequences, flanked by alanine on both ends
finally showed that the minimum serologically active sequence is
the oligopeptide N = APGEEDLPA. Nonc of still shorter
cligopeptides (6 + 2 aa) competed in ELISA for M75.

Itis clear that the affinity between these oligopeptides and mAb
MT75 very strongly increases with the size of peptide molecule.

Attempts to demonstrate adhesion of cells to
immobilized oligopeptides

Our initial plan was to follow the pioneering work of Piersbacher
and Ruoslahti (1984). They linked tested oligopeptides to
adsorbed bovine serum albumin by cross-linking agent SPDP (N-
succinimidyl 3{pyridylhydro] propionate). This is why we added
onto the C-end of oligopeptides D, E and F (Figure 3) cysteine,
which would enable oriented linking to adsorbed albumin. We
demonstrated linking of the peptidés dircctly in Petri dishes by
immunoperoxidase staining with M75. Unfortunately, CGL1 or
CGL3 cells adhered to control albumin treated with SPDRP and
blocked with ethanolamine (in place of oligopeptides) as strongly
as to bovine serum alburmin (BSA) dots with linked oligopeptides.
We were unable to abrogate this non-specific adhesion. Oligo-
peptides D, E and F adsorb only very poorly to bacteriological
Petri dishes, not allowing the cell adhesion test.

Alternatively, we tested inhibition of cell adhesion to MN/CA
1X dots by oligopeptides added to the media together with the cell
suspension, as described (Piersbacher and Ruoslahti, 1984). All
peptides listed in the legend to Figure 3 werc tested at concentra-
tions 100 and 10 pg ml™. None of them inhibited reproducibly the
adhesion of CGL1 cells.

Cligopeptides with affinity to M75 epitope which inhibit
cell adhesion to MN/CA X

As an alternative to monoclonal antibodies, we set out to select
oligopeptides exerting affinity to M75 epitope as well as to
MN/CA IX receptor binding site from a phage display library of
random heptapeptides — Ph.D.-7. OQur aim was to select phages
containing the desired heptapeptides by panning on immobitized
peplide F (see legend to Figure 3) and subsequent elution with
M75. Eluted phage was multiplied in appropriate bacteria and
subjected to four more cycles of panning and clution. From the
selected phage population, ten plaques were picked, amplified
and the heptapeptide-coding region was sequenced. Only three
heptapeptides were represented: these, afier adding alanine on
both sides, are nonapeptides Nos 1, 2 and 3 from Figurc 4. The last
heptapeptide, synthesized again with added terminal alanines as
uonapeptide No. 4, was identified by panning on GST-MN and
cluted with acetazolamide. This last peptide has affinity to the
active site of MIN/CA [X carbonic anhydrase. We synthesized
these peptides of 7 + 2 aa and tested them in competition ELISA
and in cell adhesion inhibition. Both tests yielded ecssentially
consistent results: peptide No. 2 showed the highest activity,
peptide No. 1 was less active, peptide No. 3 was marginally posi-
tive only in ELISA, and peptide No. 4 was inactive.

British Journal of Cancer (2000) 82(17), 1808--1813

DISCUSSION

Purification of transmembrane proteins like MN/CA X often
poses technical problems because they tend to form aggregates
with other membrane proteins due to their hydrophobic TM
segments. To avoid this, we engineered truncated MN/CA 1X
AICATM, which is secreted into the medium. Indeed, truncated
MN/CA 1X was obtained in higher purity than MN/CA 1X+
{(Figure 1). Unfortunately, this protein was of little use for our
purposes, since it was inactive in the cell adhesion test (Figure 2).
Such a situation has also been described for other cell adhesion
molecules: their shed, shortened form either assumes an inactive
conformation, or it adsorbs to hydrophobic plastic ‘upside down’,
while complete proteins adsorb by hydrophobic TM segments in
the “correct’ position.

MN/CA IX protein forms oligomers of 150 kDa, linked by
disulphidic bonds (Pastorekova et al, 1992; Zavada et al, 1993). It
was not known whether these are homo- or hetero-oligomers.,
Figure 1 suggests that these are probably homo-oligomers, most
likely trimers, since on the gel stained with Coomassie blue no

. additional bands of intensity comparable to two bands specific for
MN/CA X appeared. It is also unlikely that there could exist an

additional protein ce-migrating with one of the two major MN/CA
IX bands, since the intensity of their staining on the gel and on
Western blots is well comparable.

There can be no doubt on the specificity of cell attachment to
purified MN/CA TX+. It is abrogated by specific mAb M75, at a
dilution 1:1000 of ascites fluid. This is a correction to our previous
report (Zavada et al, 1997) in which we observed that MN/CA IX
produced by vaccinia virus vector and fusion protein GST-MN
support cell adhesion, but we did not realize that GST anchor itself
contains another binding site, which is not blocked by M75.

mAb M75 reacts excellently with MN/CA 1X under any circum-
stances — with native antigen on the surface of living cells, with
denatured protein on Western blots and with antigen in paraffin

* sections of biopsies fixed with formaldehyde, suggesting that the

epitope is small and contiguous. In competition ELISA (Figure 3)
the smallest sequence reactive with M75 was 7 + 2 aa, but the
affinity between M75 and tested peptides strongly depended on
their molecular weight. Complete MN/CA IX was 1 000 000 x
more active than the smallest serologically active peptide in terms
of weight/volume concentration. In terms of molar concentration
this difference woutd be 150 000 000 x. Oligopeptides of interme-
diate size also showed intemmediate activities. It remains to be
elucidated whether such differences in activity are due to the
conformation depending on the size of the molecule, or to the fact
that complete MN/CA TX contains several copies of the epitope,
but the smallest molecule only one.

Considering the possibility that the epitope is identical with the
cell adhesion structure in MN/CA [X, we can understand why we
failed to detect inhibition of cell adhesion by the oligopeptides.
The binding site is just not as simple as the prototype peptide,
RGD (Piersbacher and Ruoslahti, 1984).

Naturally, one can argue that the size of MN/CA IX is about the
same as of immunoglobulin molecule, and that binding of M75 to
its epitope may sterically hinder a different sequence of cell attach-
ment site. This objection has been made unlikely by blocking of
both M75 epitope and of cell binding site by nonapeptides 7 + 2
aa. This result (Figure 4) strongly suggests that the epitope and the
binding site are indeed identical.
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MN/CA IX and its PG region in particular appears to be a poten-
tial target molecule for therapy for the following reasons: (i) it is
exposed on the cell surface; (if) it is present in high percentage of
certain human carcinomas; (iii) it is normally expressed MN/CA IX
in the mucosa of alimentary tract which is not accessible to circu-
lating antibodies, in contrast with the tumours; (iv) it is not shed (or
only minimally) imto the body fluids; (v) the motif GEEDLP is
repeated 18 X on the surface of every MN/CA IX molecule.
Oligopeptide display libraries are being employed in the first steps to
develop new drugs (Winter, 1996). Selected oligopeptides can serve
as lead compounds for the computerized design of new molecules,
with additional properties required from a drug (DeCamp et al,
1996).
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REPUBLICA DE COLOMBIA

NOTARIA 33 DE BOGOTA D.C.

ESCRITURA PUBLICA NUMERO:1 6 5 8

- -  MIL SEISCIENTOS CINCﬁENTA;Y OCHO - -~

FECHA DE OTORGAMIENTO: CUATRO (4) DE

CJoLo - - - - - - -
DEL ANO DOS MIL DOS (2002). -—===-=---------===77""
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1.- PODER ESPECIAL. ————-————;74 ————————————————
OTORGADO POR: LAFRANCOL S. A/, con Nit. No. - - -
2890.301:.463—8 - S - - - _ _

a favor de: JOSE LUIS REYES VILLAMIZAR, con C.C.No.

79 152.473 de Usaquén - Bogotd.---------

NOTARIA TREINTA Y/TRES (33) DE BOGOTA D. C.

EN LA CIUDAD = DE . BOGOTA, DISTRITO  CAPITAL,

DEPARTAMENTO DE. CUNDINAMARCA, REPUBLICA DE COLOMBIA,

ANTE"“MI | DIANA BEATRIZ LOPEZ, - ~ = - - - -

' DE ESTE CIRCULO SE OTORGA LA ESCRITUR.A PUBLICA QUE

L

SE CONSIGNA EN LOS SIGUIENTES TERM)!OS ———————————

COMPARECIO JUAN MARIA RENDON/ mayor de edad,
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'De la Notarla

De fecha . .

Reformada en distintas. oportunldades, segun consta

en el certificado expedido por la Camara de

Comercio de Cali — Valle.---——-=----77777777777°7"

SEGUNDO: OQue en tal caracter, por este publico

 nstrumento, concede PODER ESPECIAL,  PERO. AMPLIO Y

| st

|
L.

éedad vecino de Bogota, D.C, identificado con la’

SUFICIENTE a JOSE LUIS REYES VILLAMIZAR mayor de |

cédula de ciudadania numero 79.152.473 de Usaquen,

}

abogado en p]erc1c1o, portador de la T. P No. 446 55

del C. S de 1z J., domiciliadc en Bogota, D.C, |

Republlca de Colombia, con direccién en la carrera |

\

17 No. 88-23, 0Oficina 205, ao la misma c1udad

su repreaeﬂtante con poeder especial, ampl&@
. N ua""tjd" o N.QD

!

“suficiente, ara obtener 13 rotecc:lknV I :‘ﬁ
: P P .ﬁagggﬁ) |
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. ) - e A R '2)\\
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& "’_1 no Enmq.;do
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\\__4._
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i
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1ndustrlales 57 el reglstro déwiiaénciéswde
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nulldad médidas cautelares, conce81on de "1icencias .

'y en geheraf“' 165 procesos civiles, penales,
administracives o contencioso- administrativos
relacionados ~on " éstos derechosa u otros de
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.. promueva Lafrancol S.A. o 'Se

promuevan contra esta v. ————— .

c.- Para que en todos los asuntos

R NUUH

arriba -determinados, tanto en

los términos sefalados’ por 1os

articulos 42 ¥y .complementariosv

de Qa decisién 486 de la Comunidad Andina como del

articulo 70 del C.P.C. pueda sustituir - este

mandato, transigir, conciliar,admitir los hechos del

‘proceso, desistir, cancelar, recibir, renunciar vy

ratlflcar 1os actos de agentes oficiosos. y--ceder a |

titulo gratuito v/0 Oneroso, i llcencLar, inscribir
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contratos de cesidén y de licencia, inscripcidn de
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CERTIFICADO NACIONAL

CAMARA DE COMERCIQ DE CALI

FECHA: 2010/05/03 HORA: 10:49:35

OPERACION: 02CS10503011 PAGINA: 1
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EN  JUNIG DE ESTE ANC SE BLEGIRA JUNTA DIRECTIVA Y REVISOR FISCAL DE LA CAMARA

DE  COMERCIG. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA DE MAYO. PARA INFORMACION DETALLADA DIRIGIRSE A LA SEDE ERINCIPAL O

COMUNICARSE AL TELEFONC 8861321. :
CERTIFICA: #////

NOMBRE : LABORATORTQ FRANCO COLOMBIANO LAFRANCOL S.A.
SIGLA : LAFRANCOL S.A.
DOMICILIO: CALI VALLE
DIRECCION COMERCIAL :---K 1 46 84
DIRECCTION NOTIFICACION JUDICIAL:---K 1 46 84
CIUDAD:CALT R
MATRICULA MERCANTII NRO. 5233-4 FECHA MATRICULZ : 02 DE OCTOBRER DE 1958

DIRECCION ELECTRONICA lafrancolsa@féfrancol.co
DIRECCION WER vtwww. lafrancol . com:
AFILIADO e T
CERTIFICA:
NIT : 890301463-8 -

. CERTIFICA:
QUE FOR ESCRITURA NRO. 1434 DEL 29 DE SEPTEMBER DE 1958 « NOTARIA CUARTA DE
CALI , INSCRITA EN LA CAMARA DE COMERCIO EL 02 DE OCTORER DE 1958 BAJO EL NRO.

18319 DEL LIBRO 1IX , SE‘CONSTITUYO LA SOCIEDAD DENOMINADA LABORATORIO FRANCO
COLOMBIANO LAFRANCOL 5.A.

CERTIFICA;
QUE POR ESCRITURA NRO. 3672 DEL 24 DE AUGUST DE 2009 NOTARIA TERCERA DE CALI
» INSCRITA EW LA CAMARA DE COMERCIO EL 27 DE AUGUST DE 2009 BAJO EL NRO. 9876

DEL LIBRO IX , LA SOCIEDAD CAMBIO SU NOMBRE DE LABORATORIO FRANCO COLOMBIANO
LAFRANCOL S.A4. . PCR EL DE LABORATORICO FRANCO COLOMBIANG LAFRANCOL S.A.
SIGLA: LAFRANCOL S.A.
CERTIFICA:
REFORMAS
OCIMENTO FECHA.DOC  ORIGEN FECHA.TNS NRO.
30/06/1959 NOTARIA CUARTA DE CALT 07/07/165¢ .
/.
26/12/1959 NOTARIA CUARTA DE CALI 29/12/1958 f/'

*xx CONTINUA *#**
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20089

E.P. 1725
24528

E.P. 1824
26360

E.P. 2422
26717

E.P. 1720
28406

E.P. 101
31039

E.P. 552
35711

E.P. 4964
2975  IX
E.P. 1956
4337 X
E.P. 4964
5994 IX
E.P. 5579
59985 IX
E.P. 4406
10887 IX
E.P. 192
25355  IX
E.B. 3479
34204 IX
BE.P. 4274
73088 IX
E.P. 1155
76917 IX
E.P. 1553
85997 IX
E.P. 1458
3508 IX

24/07/1862
31/07/1963
25/10/1963
16/08/1964
31/01/1966
21/03/1968

12/12/1972

30/05/1873

12/12/1972

12/11/£973
30/09/1974
03/02/1978
07/09/1979
12/12/1984
21/05/1985
20/06/1986

09/06/1987

NOTARIA CUARTA DE
NOTARIA CUARTA DE
NOTARIA CUARTA DE
NOTARIA CUARTA DE
NOTARIA CUARTA DE
NOTARIA CUARTA?)DE
NOTARTA CgARTA;nPE‘
NOTAﬁIA- CUARTA% DE

NOTARIA CUARTAJ DE

] %,
i o

NCTARIA”*gbAﬁTég DE~
NOTARIA CUARTA DE
NOTARIA CUARTA DE
NOTARTA CUARTA DE
NOTARIA NOVENA DE
NOTARIA SEPTIMA DE
NOTARIA SEPTIMA DE

NOTARIA SEPTIMA DE

*%*% CONTINUA ***

CALT
CALT
CALT
CALI
CALL
CALI
CALI
CALI
CALI
CALT
CALT
CALI
CALI
CALI
CALI
CALI

CALI

26/07/1962

14/08/1963

28/10/1963

22/09/1%64

01/02/1966

01/04/1%683

16/01/1973

13/06/1973

28/11/1873

28/11/1973

28/11/1574

14/02/1978

19/09/1979

19/12/1584

03/06/1985

08/07/1986

2471271987
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALT
FECHA: 2010/05/03 HORA: 10:49:35
OPERACION: 02CS10503011 PAGINA: 3
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E.P. 7222 14/12/1988 NOTARIA TERCERA DE CALI 19/12/1988
13847 X
E.P. 4530 . 04/09/198¢ NOTARTA TERCERA DE CALI 07/09/1989
21508  TX '
E.B. 3865 02/08/19%0 NOTARIA TERCERA DE CALI 13/08/1990
31708 X
E.P. 8305 13/12/1995 NOTARIA TERCERA DE CALI 23/01/1996
557 X .
E.P. 4559 16/11/1999 NOTARIA TERCERA DE CALI 26/11/1996
7211 IX
E.P. 6.004 02/12/2004 WNWOTARIA TERCERA DE CALI 14/12/2004
13371 IX e .
E.P. 6241 27/12/2006 NOTARIA TERCERA ~DE CALI 19/01/2007
625 IX , , |
E.P. 389 07/02/2008 NOTARIA - TERCERA DE~-CALI 19/02/2008
1880 TX . ' _
E.P. 1507 11/05/2009 NOTARIA TERCERA DE - CALI 26/05/2009
5950 IX c P
E.P. 3672 24/08/2009. NOTARIA TERCERA . DE CALJ 27/08/2009
9876 IX IR o : N
T -~CERTIi}zﬁi'
VIGENCIA: 29 DE SEPTEMBER DEL ANC 2057
CERTIFICA:
OBJETO. LA  COMPANIA  SE CONSTITUYE CON EL QBJETO DE: &) FABRICACION,
DISTRIBUCION Y VENTA EN EL TERRITORIO DE LA REPUBLICA DE COLOMBIA O EN EL
EXTRANJERC ~ DE  CUALESQUIERA TIPOS DE  VACUNAS,  PRODUCTOS  QUIMICOS,
FARMACEUTICOS, ALIMENTICIOS FUNCIONALES, COSMETICOS Y FISIOLOGICOS, REACTIVOS,
ANTIBIOTICOS PARA USO HUMANO Y VETERINARIO, PRODUCTOS DIETETICOS, COLORANTES,
DE PERFUMERTA, DISPOSITIVOS MEDICOS Y AFINES. B) LA REPRESENTACION DE CASAS
FABRICANTES  WACIONALES © EXTRANJERAS DE  ESTOS  MISMOS PRODUCTOS. C)
[ ~FABRICACION,  IMPORTACION,  DISTRIBUCION Y VENTA DE CUALESQUIERA TIPQ DE
| (PRODUCTOS VETERINARIOS. D) LA REALIZACISN DE TODOS 10S ACTOS, CONTRATOS, -
| _CONVENIOS,  DIRECTAMENTE RELACTONADOS CON 10S FINES ANTES INDICADOS. £y Y
|,/ IMPORTAR CUALESQUTERA TIPOS DE VACUNAS, PRODUCTOS QUIMICOS, FARMACEUTICOS, /[
' ALIMENTICTIOS FUNCIONALES, COSMETICOS Y FISIOLOGTCOS, REACTIVOS, ANTIBIOTICOS !/
. *xx CONTINUA *** i
N

INPREST POR LECIS. NI, £63.001.853-9 T 4 283 253 » 20W0/42/01



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALI
FECHA: 2010/05/03 HORA: 10:49:

CPERACION: 02CSI0503011 _ PAGINA

35

4

L S S A S A S e i I T e I e T S S g I Y Y R Y L R i v S U PO B

PARA  USO  HUMANO Y  VETERINARIO,  PRODUCTOS DIETETICOS, COLORANTES, DE
PERFUMERTA, DISPOSITIVOS MEDICOS Y AFINES Y/0 PRODUCTOS INTERMEDIOS O A
GRANEL. EN DESARROLLO DE SU OBJETO SOCIAL PODRA LA SOCIEDAD ADQUTRIR Y VENDER
BIENES RAICES Y MUEBLES, DARLOS Y TOMARLOS EN ARRENDAMIENTO, GARANTIZAR CON
HIPOTECA SOBRE LOS BIENES RAICES O CON PRENDA SOBRE LOS BIENES MURBLES,
OBLIGACIONES A CARGO DE LA SOCIEDAD; DAR Y RECIBIR A MUTUO COMERGIAL DINERQ Y
CELEBRAR 1LOS CONTRATOS COMERCIALES DE CAMBIO [N TODAS SUS MANIFESTACIONES,
FUNDAR EMPRESAS QUE TENGAN LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON ELLAS .
CERTIFICA:

LA SOCIEDAD TIENE LOS SIGUIENTES ORGANOS PRINCIPALES 1) ASAMBLEA GENERAL DE
ACCIONISTAS. 2) JUNTAﬁDIRECTIYA. 3X“REPRESENTANIES LEGALES.
FUNCIONES DE LA ASAMELEAR GENERAL, ENTRE OTRAS: A) DECLARAR ORDINARTA O
EXTRAORDINARTAMENTE DISUELTA Y EN ESTADO DE LIQUIDACION A LA SOCTEDAD; B)
AUTORIZAR LA VENTA, ' TRANSPERENCIA, ‘JACTO¢W DISPOSIT[VOS, DE ADMINTISTRACION, O
ARRIENDO, HIPOTECAR, CGRAVAR, TOFAL o PARCIALMENTE LOS BTENES QUE COMPONEN SU

PATRIMONIQ; () DECRETAR. EL AUMENTO DE CAPITAT AUTORIZADO; D) DECRETAR LA

PRORROGA DEL TERMINO DE - DURACION DE; LA / SOCIEDAD; E) REMCVER EN CUALQUILER
MOMENTO AL PRESIDENTE EJECUTIVO, & Los ! MIEMBROS DE LA JUNTA DIRECTIVA O AL
REVISOR  FISCAL, Y SUS RESPECTIVOS  SUPLENIES; F) REALTZAR CUALQUIER
MODIFICACION ESTATUTARIA; G). DISPONER LA ESCISION FUSION O TRANSFORMACION LE
LA SOCIEDAD; H) NOMBRAR A LOS MIEMBROS DE LA JUNTA DIRECTIVA Y EL KEVISOR
FISCAL DE LA SOCIEDAD Y SUS RESPECTIVOS SUPLENTES; N) DELEGAR EN LA JUNTA
DIRECTIVA, CUANDC LO ESTIME OPORTUNO, ALGUNA O ALGUNAS DE SUS FUNCIONES CUYA
DELEGACION WO ESTE PROHTBTIDA POR LA LEY O POR LOS ESTATUTQS, PERO, NO SON
DELEGABLES LAS COMPRENDIDAS EN EL PRIMER LITERAL DE ESTE ARTICULO; 0O) LAS QUE
NATURALMENTE LE CORRESPONDAN COMO SUPREMA ENTIDAD DIRECTIVA DE LA SOCIEDAD: §)
NOMBRAR Y REMOVER EL LIQUIDADOR DE LA SOCIEDAD Y SU SUPLENTE, FIJAR SU
REMUNERACION Y CONSIDERAR, APFROBAR 0O IMPROBAR SUS CUENTAS; T) ADOPTAR TODAS
LAS MEDIDAS QUE RECLAMEN EL CUMPLIMIENTO DE LOS ESTATUTOS Y EL INTERES DE LOS
ACCIONISTAS Y DE LA SOCIEDAD.

LA JUNTA DIRECTIVA SE COMPONE DE TRES (3) MIEMBROS QUE SERAN ELEGIDOS POR LA
ASAMBLEA GENERAL DE ACCIONISTAS. SUS SUPLENTES SERAN PERSONALES.
FUNCIONES DE LA JUNTA DIRECTIVA, ENTRE OTRAS: B) CREAR LOS CARGOS QUE JUZGUE
NECESARIOS PARA LA BUENA MARCHA DE LA EMPRESA, SERNALAR SUS FUNCIONES, FIJAR
SUS ASIGNACIONES O LA FORMA DE RETRIBUCION, NOMBRAR Y REMOVER LIBREMENTE A LOS

*xk CONTINUA **x*
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EMPLEADOS DE LA SOCIEDAD, EXCEPTO AQUELLOS CUYQ NOMBRAMIENTO © REMOCION
CORRESPONDA A LA ASAMBLEA GENERAL DE ACCIONISTA A LAS PERSONAS QUE DEBEN
CORRESFONDERLOS O LOS DESEMPENEN. C) NOMBRAR, REMOVER Y FIJAR ASIGNACIONES AL
PRESTDENTE EJECUTIVO, VICEPRESIDENTES Y ADMINISTRADORES QUE REPORTEN
DIRECTAMENTE A LA PRESIDENCIA EJECUTIVA H) AUTORIZAR POR VIA GENERAL,
LIRERALIDADES, BENEFICIOS © PRESTACIONES DE CARACTER EXTRALEGAL 2 FAVOR DEL
PERSONAL DE LA SOCIEDAD. J) AUTORIZAR AL PRESIDENTE EJECUTIVO, PARA QUE
SOLICITE, DE ACUERDO CON LA LEY VIGENTE, LLEGADO EL CASO, QUE SE ADMITA A LA
COMPANIA EN LA CELEBRACION DE CONCORDATO PREVENTIVQ CON SUS ACREEDORES, O
REESTRUCTURACION EMPRESARIAL. Q) CREAR LOS COMITES QUE ESTIME CONVENIENTES
PARA ASESORAR AL PRESIDENTE EJECUTIVO.Y REPRESENTANTES LEGALES DE LA SOCIEDAD
EN  DETERMINADOS ASUNTOS, FIJARLES SUS FUWNCIONES Y SENALAR LA REMUNERACION DE
SUS MIEMBROS; R) AUTORIZAR AL TERCER REPRESENTANTE LEGAL QUE ES EL PRESIDENTE
EJECUTIVO, AL CUARTC Y QUINTO REPRE§ENTANTES LEGALES PARA COMPROMETER A LA
SOCIEDED O A LOS N‘EGQCI'CS SOCIAI{ES’ ;hENI;CLfJANTiA SUPERIOR-A SEIS MIL SALARIOS
MINIMOS MENSUALES LEGALEE( VIGENTES (%,ooo SMMLV) TARA CELEBRAR CONTRATOS
COMERCIALES DE  COMPRAVENTA  CON LA NZQ.CIONI (MINISTERIOS Y DEPARTAMENTOS
ADMINISTRATIVOS), ENTlnAdﬁs DESCENTRALIZADAS (ESTABLECIMIENTOS  PUBLICOS,
EMPRESAS ~ INDUSTRIALES. Y COMERCIALES DEL ESTADO, SOCIEDADES DE ECONCMIA MIXTA),
EMPRESAS SOCIALES CIVILES Y COMERCIALES, CUALQUIERA QUE SEA SU NATURALEZA CON
FACULTADES PARA EXIGIR O SUSCRIBIR LOS DOCUMENTOS Y GARANTIAS WECESARIOS HASTA
LA CUANTIA ANTES MENCTIONADA Y REPRESENTAR A LA COMPARTA EN CUALOUIER TRAMITE O
PROCESC  JUDICIAL QUE SE  ADELANTE ANTE LAS JURISDICCIONES CIVIL, LABORAL,
COMERCIAL, PENAL Y CONTENCIOSO ADMINISTRATIVA EN CALIDAD DE DEMANDANTES O
DEMANDADOS Y CUALQUIER OTRO TRAMITE EN EL QUE SE REQUIERA REPRESENTAR A LA
COMPANIA ANTE ENTIDADES Y ORGANISMOS DEL ESTADO DE CUALQUIER ORDEN O ENTIDADES
DE NATURALEZA PRIVADA. S) AUTORIZAR AL TERCER Y CUARTO REPRESENTANTE LEGAL.
PRRA  ADQUIRIR ACTIVOS FIJOS SUPERIOR A DOSCIENTOS UNO  SALARIOS MINIMOS
MENSURLES LEGALES VIGENTES {201 SMMLV), CREDITOS CON ENTIDADES FINANCIERAS
SUPERIORES A UN MILLON QUINIENTOS MIL DOLARES AMERICANOS (US$1.500.0000) Y
EFINTR LAS ~ ATRIBUCIONES AL TERCER Y CUARTO  REPRESENTANTE  LEGAL
,@¢QBQESPONDIENTE A OTRAS COMPRAS POR CONCEPTO DE ASESORIAS Y GASTOS DIFERENTES,
:-;A:JQOS ANTERIORES. T) AUTORIZAR AL TERCER Y CUARTO REPRESENTANTE LEGAL DE LA
fwgpmﬁANiA PARA QUE CELEBREN CONTRATOS DE SOCIEDAD O PARTICIPEN EN OTRAS |
ZQ 6&?AN1AS COMERCIALES. U) AUTORIZAR AL TERCER Y CUARTO REPRESENTANTE LEGAL '/
: *k%k CONTINUA *+** o
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PARA QUE SUSCRIBAN TODA CLASE DE DOCUMENTOS PRUBLICOS © PRIVADOS Y CON EL
PROPOSITC  DE  INSTRUMENTAR CUALQUIER TIPO DE ACTCS, NEGOCIOS JURIDICOS,
OPERACIONES DE CUALQUIER INDOLE, Y SIEMPRE Y CUANDO SUPERE LA CUANTIA PREVISTA
PARA LA REALIZACION DE ACTOS POR PARTE DEL REPRESENTANTE LEGAL DE LA COMPANIA.
W) AUTORIZAR LA CONSTITUCION O SUPRESION DE SUCURSALES O AGENCIAS. BB)
AUTCRIZAR L& NOVACION O CUALQUIER FORMA EXTINTIVA DE OBLIGACIONES. CC)
AUTCRIZAR LA  ENAJENACION A CUALQUIER TITULO RELACIONADA CON MAQUINARIA
INDUSTRIAL, TERRENOS, EDIFICIOS E INTANGIELES Y APROBAR DONACIONES. IGUALMENTE
AUTORIZARA LA  CONSTITUCION DE GARANTIAS HIPOTECARIAS, PRENDARIAS O DE
CUALQUIER OTRA INDOLE SOBRE DICHOS ACTIVOS.
EL PRESIDENTE EJECUTIVO, TERCER REPRESENTANTE LEGAL DE LA COMPANIA, PRESTARA
SU ASESORTA PERMANENTE A LA JUNTA DIRECTIVA CON LAS SIGUIENTES FUNCIONES: A)
FIRMAR LAS CONVOCATORIAS DE LA ASAMBLEA GENERAL Y DE LA JUNTA DIRECTIVA. B)
VIGILAR LA EJECUCION DE LOS ACUERDOS ADOPTADOS, SIN PERJUICIO DEL CUMPLIMIENTO
DE ESTA MISMA FUNCION - POR PARTE 'DEL-PRESIDENTE 0 BL. SECRETARTO DE LA JUNTA
DIRECTIVA DE LA COMPANIA. C) PROPONER LA CREACION ‘DE LOS ORGANOS ASESORES QUE
ESTIME OPORTUNOS, INFORMANDG DE ELLO A LA JUNTA DIRFCTIVA PARA SU APROBACION
POR 6(STA. D) RENDIR ANUALMENTE INFORME DE SU ACTUACION ANTE LA ASAMBLEA
GENERAL Y SCMETER A APROBACION LO. CORRESPONDIENTE A LA JUNTA DIRECTIVA.
REPRESENTACION LEGAL : _ «
LA ADMINISTRACION DE LA SOCIEDAD ESTA'A'CARGO DE 1LOS ACCIONISTAS, QUIENES LA
DELEGAN EN EL PRESIDENTE EJECUTIVQ, TERCER REPRESENTANTE LEGAL DE LA COMPANIA,
asft coMo TR GESTION Y EJECUCION DE  LOS NEGOCIOS Y ASUNTOS SOCIALES. EL
PRESIDENTE EJECUTIVO DE LA SOCIEDAD, SERA DESIGNADO POR LA JUNTA DIRECTIVA
parA  PERIODOS DE UN (1) ARC, SIN PERJUICIO DE SU LIBRE REMOCION Y REELECCICN
INDEFINIDA.
ElL. PRESIDENTE Y VICEPRESIDENTE DE LA JUNTA DIRECTIVA, SERAN TAMBIEN
REPRESENTANTES LEGALES PRIMERO Y SEGUNDO DE LA SOCIEDAD. LAS ATRIBUCIONES
INHERENTES A LA CALIDAD DE REPRESENTANTES LEGALES, Y EN ESPECIAL LAS
DISPOSITIVAS, SERAN  EJERCIDAS  SIN  LIMITACIONES  ESTABLECIDAS EN ESTOS
ESTATUTOS.
EL CUARTO Y QUINTO REPRESENTANTE LEGAL, SBERAN REPRESENTANTES LEGALES DE LA
SOCTEDAD QUIENES SON ELEGIDOS POR LA JUNTA DIRECTIVA CON SUS LIMITACIONES EN
SUS FUNCIONES. ’
LAS ATRIBUCIONES INHERENTES A LA CALIDAD DEL CUARTO REPRESENTANTE LEGAL, Y EN
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ESPECIAL LAS DISPOSITIVAS, SERAN EJERCIDAS CON SUJECION A LAS LIMITACIONES
ESTABLECIDAS EN ESTOS ESTATUTOS PARA EL PRESIDENTE EJECUTIVO QUIEN ES EL
TERCER REPRESENTANTE LEGAL.

EXISTIRA UN QUINTO REPRESENTANTE LEGAL DE LA SOCIEDAD QUf TENDRA LIMITACION EN
SUS FUNCIONES CUANDO SE TRATE DE COMPROMETER A LA SOCIEDAD O A LOS NEGOCIOS
SOCTALES EN CUANTIA WNO SUPERIOR A SEIS MIL SALARIOS MINIMOS MENSUALES LEGALES
VIGENTES (6,000 SMMLV) PARA CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA CON

LA NACION (MINISTERIOS Y DEPARTAMENTOS ADMINISTRATIVOS), ENTIDADES
DESCENTRALIZADAS (ESTABLECIMIENTOS PUBLICOS, EMPRESAS INDUSTRIALES Y .
COMERCIALES DEL ESTADO, SOCIEDADES DE ECONOMIA MIXTA), EMPRESAS SOCIALES

CIVILES Y COMERCIALES, CUALQUIERA QUE SEA SU NATURALEZA CON FACULTADES PARA
EXIGIR C SUSCRIBIR LOS' DOCUMENTOS. Y GARANTIAS NECESARIOS HASTA LA CUANTIA
ANTES MENCIONADA Y REPRESENTAR A LA COMPANTA EN CUALQUIER TRAMITE O PROCESO
JUDICTAL 'QUE SE ADELANTE AWIE LAS JURISDICCIONES CTVIL, LABORAL, COMERCIAL,
PENAL ¥ CONTENCIOSO ADMINISTRATIVA ™ EN CALIDAD DE -DEMANDANTES O DEMANDADOS Y
CURLQUTER OTRO TRAMITE EN EL. QUE SE, REQUIERA REPRESENTAR A LA COMPANIA ANTE
ENTIDADES Y ORGANISMOS DEL ESTADO DE CUALQUIER ORDEN O ENTIDADES DE NATURALEZA
PRIVADA . ; o '

FUNCIONES DEL PRESIDENTE EJECUTIvo:jE; PRESIDENTE EJECUTIVO DE LA SOCIEDAD ES
UN  MANDATARIO  CON REPRESENTACION, INVESTIDO ~DE FACULTADES EJECUTIVAS Y
ADMINISTRATIVAS, Y COMO TAL, TIENE A SU CARGO LA TERCERA REPRESENTACION LEGAL,
LA  CESTION  COMERCIAL Y  FINANCIERA, LA RESPONSABILIDAD DE LA ACCION
ADMINISTRATIVA, LA COORDINACION Y SUPERVISION GENERAL DE LA EMPRESA, LAS
CUALES  CUMPLIRA CON ARREGLO A LAS NORMAS DE ESTOS ESTATUTOS Y LAS
DISPOSICIONES LEGALES, Y CON SUJECION A LAS ORDENES E TNSTRUCCICNES DE LA
CJUNTA DIRECTIVA.

ADEMAS DE LAS TFUNCIONES ANTES INDICADAS, CORRESPONDE AL PRESIDENTE EJECUTIVO
DE LA SOCIEDAD: A) COMPROMETER A LA SOCIEDAD O A LOS NEGOCIOS SOCIALES EN
CURNTIA NO SUPERTOR A SEIS MIL SALARIOS MINIMOS MENSUALES LEGALES VIGENTES
(6,000 SMMLV) PARA CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA CON LA NACION

[Z(MINTSTERIOS Y  DEPARTAMENTOS ADMINTSTRATIVOS), ENTIDADES DESCENTRALIZADAS

%xﬂgﬁﬁABLECIMIENTOS PUBLICOS, EMPRESAS INDUSTRTALES Y COMERCIALES DEL ESTADO,

| SOCIEDADES  DE ECONOMIA MIXTA), EMPRESAS SOCIALES CIVILES Y COMERCIALES, .

i CUATQUTERA QUE SEA SU NATURALEZA CON FACULTADES PARA EXIGIR O SUSCRIBIR LOS Jo

f “UMENTOS Y  GARANTIAS NECESARIOS HASTA TA CUANTIA ANTES MENCIONADA Y '/
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REPRESENTAR A LA COMPANTA EN CUALQUIER TRAMITE © PROCESO JUDICIAL QUE SE
ADELANTE ANTE LAS JURISDICCIONES CIVIL, LABORAL, COMERCIAL, PENAL Y
CONTENCIOSC ADMINISTRATIVA EN CALIDAD DE DEMANDANTES O DEMANDADOS Y CUALQUIER
OTRO TRAMITE EN EL QUE SE REQUIERA REPRESENTAR A LA COMPANIA ANTE ENTIDADES Y
ORGANISMCS DEL ESTADO DE CUALQUIER ORDEN O ENTIDADES DE NATURALEZA PRIVADA;
ADQUISICION DE ACTIVQOS FIJOS NO SUPERIOR A DOSCIENTOS UNO SALARICS MINIMOS
MENSUALES LEGALES VIGENTES (201 SMMLV); OBTENER CREDITOS CON ENTIDADES
FINANCIERAS NO SUPERIORES A UN MILLON QUINIENTOS MIL DOLARES AMERICANCS
(US$1.500.0000) Y CONTRATAR OTRAS COMPRAS POR CONCEPTO DE ASESORIAS Y GASTOS
DIFERENTES A LOS ANTERIORES PREVIA APROBACION DE LA JUNTA DIRECTIVA. B)
CUMPLIR Y HACER CUMPLIR LAS DECISIONES;DE ‘LA ASAMBLEA- GENERAL DE ACCIONISTAS Y
DE LA JUNTA DIRECTIVA Y HACER USO DE LA RAZON SOCIATL:. C) . D)oo E) By ...

G) COMPARECER EN 108 JUICIOo, TRANSIGIR Y COMPROMETER LOS thOCIOb SOCTALES DE

CUALESQUIERA NATURALEZA QUE FUEREN, INTERPONER TODO “GENERC DE RECURSOS Y
CONSTITUIR APODERADOS QUE LO REPRESENTEN JUDILIAL 0. EXTRAJUDICTALMENTE. 1)
HACER DEPOSITOS EN BANCOS 'Y AGENCIAS BANCARIAS, "FIRMAR CHEQUES, LETRAS,
PAGARES, GIROS, LIBRANZAS Y CUALQUIER OTRO- DOCUMENTO, AS COMO MEGOCIAR ESTCS
INSTRUMENTOS, TENERLOS, .COBRARLOS Y PAGARLOS, DESCARGARLOS, ETC. J)... K)...
L) SUSCRIBIR TODA CLASE DE Docgmgmﬁbs PUBLICOS O PRIVADOS, CUANDO LA JUNTA
DIRECTIVA 1O AUTORICE Y CON ét’”?Ro?ésiTo DE TNSTRUMENTAR CUALQUIER TTPO DE
BCTOS, NEGOCIOS JURIDICOS, OPERACIONES DE CUALQUIER INDOLE, Y SIEMPRE Y CUANDO
NO SUPERE LA CUANTIA PREVISTA EN ESTOS ESTATUTOS COMO LIMITE DEL EJERCICIO DE
SUS FUNCIONES, Y POR ENCIMA DE LA CUAL REQUIERE AUTORIZACION DE LA JUNTA
DIRECTIVA. M) PODRA EJERCER LA REPRESENTACION LEGAL, SIN PERJUICIO DE LA MISMA
FUNCION ASIGNADA A 10OS OTROS REPRESENTANTES LEGALES PARA OTORGAR PODERES A
TERCEROS, NOMBRAR ABOGADOS Y PROCURADORES, INTERPONER RECLAMACIONES EN LA VIa
GUBERNATIVA, ANTE  TRIBUNALES,  JURISDICCIONES  ORDINARIAS,  LABORALES Y
ESPECTALES, REPRESENTAR A LA SOCIEDAD ANTE ADMINISTRACIONES © HACIENDAS
PUBLICAS, PRIVADAS, NACIONALES, INTERNACIONALES Y AUTONOMICAS, CONCURRIR A
TODA CLASE DE SUBASTAS, CONCURSOS O SUMINISTROS OFICIALES O PARTICULARES,
PUDIENDO POR TANTO REDACTAR, SUSCRIBIR, PRESENTAR Y, EN SU CASO, MEJORAR EN
LICITACION VERBAL © ESCRITA LAS OFERTAS O PROPOSTICIONES PERTINENTES, ACEPTAR
DONACTIONES PARA LA SOCIEDAD Y ACEPTAR CON BENEFICICO DE INVENTARIO, LEGADOS,
EJERCITAR ACCIONES O PONER EXCEPCIONES, PARA ACTUAR EN CALIDAD DE DEMANDANTE,
DEMANDADO O TERCERC INTERVINIENTE. N) ORDENAR LOS PAGOS A REALIZAR POR LA
*%% CONTINUA ***
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SOCIEDAD PARA QUE EL TESORERO O QUIEN HAGA SUS VECES, EXPIDA LAS ORDENES DE
PAGO USANDO EL MEDIC MAS EXPEDITO PARA CONTAR CON LA CELERIDAD QUE LOS
MEGOCTIOS SOCIALES EXIGEN; TODO ELLO DENTRO DE LAS LIMITACIONES ESTAELECIDAS EN
ESTOS ESTATUTOS .
L2 DESIGNACION DEL REVISOR FISCAL Y SU RESPECTIVO SUPLENTE CORRESPONDE A LA
ASAMBLEA GENERAL DE ACCIONISTAS Y SERA ELEGIDO POR 1A MAYORTA ABSOLUTA DE LOS
ACCIONISTAS PRESENTES.

CERTIFICA:
DOCUMENTO: ACTA No. 152 DEL 31 DE AUGUST DE 2000
ORIGEN: JUNTA DIRECTIVA
TNSCRIPCTON: (1 DE SEPTEMBER DE 2009.No. 10031 DEL LIBRO IX
FUE (RON) NOMBRADO(S): = " _ ' . .
PRESIDENTE DE LA JUNTA DIRECTIVA Y REPRESENTANTE LEGAL
ESTHER ISABEL VENTURA DE RENDON
C.C.38979831 R
VICEPRESIDENTE DE LA JUNTA DIK
JUAN MARIA RENDON GUTIERREZ
C.C.17125100 o
PRESIDENTE EJECUTIVO - TERCER REPRESENTANTE LEGAL
JUAN CAMILO PALACIO RAMIREZ - o :
C.C.19455622 I
CUARTO REPRESENTANTE LEGAL
ROBERTO MAURICE VENTURA CRISPINO
C.C.98086003
QUINTC REPRESENTANTE LEGAL
JUAN PABLO REYES VILLAMIZAR
C.C.80419709

CTIVA. Y SEGUNDO'REPRESENTANTE LEGAL

CERTIFICA:

DOCUMENTO: ACTA No. 115 DEL 31 DE AUGUST DE 2009

ORIGEN: ASAMBLEA GENERAL
- INSCRIPCION: 28 DE SEPTEMBER DE 2009 No. 11151 DEL LIBRO IX
| /FUE(RON) _NOMBRADO (S)
;,EJUNTA DIRECTIVA

TNCIPALES
MER RENGLON
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ESTEER ISABEL VENTURA DE RENDON
C.C.38979831
SEGUNDO RENGLON
JUAN MARIA RENDON GUTIERREZ
C.C.17125100
TERCER RENGLON
JUAN PABLO REYES VILLAMIZAR
C.C.80419709
SUPLENTES
PRIMER RENGLON
ADRIANA RENDON DE ANTORCHA
C.C.66901857
SEGUNDO RENGLON
JUAN MANUEL RENDON VENTURA
C.C.79939921 ' . , .
TERCER RENGLON S
CARLOS ANTONIO LSPINOSA PEREZ S
C.C.16684716

CERTIFICA:
DOCUMENTO: ACTA No. 99.DEL 14 DE MARCH DE--2002..
ORIGEN: ASAMBLEA GENERAL DF ACCIONISTAS
INSCRIPCION: 09 DE SEPTEMBER DE 2002 No. 14675 DEL LIBRO IX
FUE (RON) NOMBRADO (S) :
REVISOR FISCAL
ALFREDO LOPEZ & CIA. LTDA
NIT.800026893-5

CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 08 DE MAY DE 2008
ORIGEN: ALFREDO LOPEZ & CIA LTDA
INSCRIPCION: 23 DE MAY DE 2008 No. 5771 DEL LIBRO IX
FUE (RON) NOMBRADOC (S) :
REVISOR FISCAL PRINCTIPAL
ALFREDO LOPEZ CAMPO
C.C.8241912
REVISOR FISCAL SUPLENTE
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ANDERSON DAVID RODRIGUEZ REYES
C.C.16916373
CERTIFICA:
CAPITAL AUTORIZADO: $20,000,000,000
NUMERO DE ACCIONES: 2,000,000,000
VALOR NOMINAL: $10
CAPITAL SUSCRITO: $10,000,000,000
NUMERO DE ACCIONES: 1,000,000,000
VALOR NOMINAL: $10
CAPITAL PAGADO: $10,000,000,000
NUMERO DE ACCIONES: 1,000,000,000
VALOR NOMINAL: $10 ' - P
R * ' CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 03 DE DICIEMBRE DE 2009
INSCRTPCION: 28 DE DICIEMBRE DE-2009,BAJO EL NRO. 14869 DEL LIBRO IX
CONSTA LA SITUACION DE CONTROL: |
CONTROLANTE : DORAL INVESTMENTS:TNTERNATIONAL INC
DOMICILIO: ISLAS VIRGENES BRITANICAS!
ACTIVIDAD: OTRAS AGTIVIDADES EMPRESARIALES
CONTROLADA: LABORATORIO FRANCO  COLOMBIANQ LAFRANCOL S.A.
NIT: 890301463-8 ‘ '
DOMICILIO: CALI VALLE
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LA FABRICACION, . DISTRIBUCION Y VENTA EN FEL TERRITORIQO DE LA
REPUBLICA DE COLOMBIA O EN EL EXTRANJERO DE CUALESQUIERA TIPQOS DE VACUNAS,
PRODUCTOS  QUIMICOS, FARMACEUTICOS,  ALTMENTOS  FUNCIONALES, COSMETICOS Y
FISTOLOGICOS, REACTIVQOS, ANTIBIOTICOS PARA USO HUMANO ¥ VETERINARIC, PRODUCTOS
DIETETICOS, COLORANTES DE PERFUMERIA Y AFINES.
PRESUPUESTO DE CONTROL: POSEE PARTICIPACION ACCIONARIA MAYOR AL 50% 2 PARTIR
DEL 10 DE NOVIEMBRE DE 2009.
[TRETTT CERTIFICA:
{*DOCUMENTO: DOCUMENTO PRIVADO DEL 30 DE ABRIL DE 2004
CINSCRIPCION: 03 DE MAYO DE 2004 No. 4859 DEL LIBRO IX o
QCUMENTO: DOCUMENTO PRIVADO DEL 29 DE ABRIL DE 2005 o
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DOCUMENTO: DOCUMENTO PRIVADO DEL 15 DE JUNIO DE 2006

INSCRIPCION: 21 DE JUNIO DE 2006 No. 7526 DEL LIBRO IX

DOCUMENTO: DOCUMENTO PRIVADC DEL 01 DE NOVIEMBRE DE 2006
INSCRIPCION: 28 DE NOVIEMBRE DE 2006 No. 13380 DEL LIBRO IX
DOCUMENTO: DOCUMENTO PRIVADO DEL 19 DE DICIEMBRE DE 2006
INSCRIPCION: 21 DE DICIEMBRE DE 2006 No. 14301 DEL LIBRO IX
DOCUMENTQ: DOCUMENTO PRIVADO DEL 19 DE DICIEMBRE DE 2007
INSCRIPCION: 21 DE DICIEMBRE DE 2007 No. 13604 DEL LIBRQ IX
DOCUMENTO: DOCUMENTO PRIVADO DEL 19 DE OCTUBRE DE 2009

INSCRIPCION: 22 DE OCTUBRE DE 2009 No. 12216 DEL LIBRO IX
DOCUMENTO: DOCUMENTQ PRIVADO DEL 23 DE FEBRERO .DE 2010

INSCRIPCION: 25 DE FEBRERO DE 2010 No. 2203 DEL LIBRO IX

DOCUMENTO: DOCUMENTC PRIVADO DEL 27 DE ABRIL DE 2010

INSCRIPCION: 28 DE ABRIL DE ZOIOHNRO ~4911 DEL)LIBR@ IX

CONSTA EL SIGUIENTE GRUPO EMPRESARIA )

CONTROLANTE ‘

LABORATORIO FRANCO COLOMBIANO LPFRANCOL S A,

NIT. 890301463-8

DOMICILIO:CALI VALLE

NACIONALIDAD:COLOMBIA .

ACTIVIDAD: A) LA FABRICACION, DISTRIBUCTON Y VENTA EN EL TERRITCRIC DE LA
REPUBLICA DE COLOMBIZ O EN EL EXTRANJERQ DE CUALESQUIERA TIPOS DE VACUNAS,
PRODUCTQOS QUIMICOS, FARMACEUTICOS, ALIMENTOS FUNCIONALES, COSMETICOS Y
FISIOLOGICOS, REACTIVOS, ANTIBIOTICOS PARA USQO HUMANQ Y VETERINARIO, PRODUCTOS
DIETETICOS, COLORANTES DE PERFUMERIA Y AFINES. B) LA REPRESENTACION DE CASAS
FABRICANTES NACIONALES 0 EXTRANJERAS DE ESTOS MISMOS PRODUCTOS. )

FABRICACION, IMBECRTACION, DISTRIBUCION Y VENTA DE CUALESQUIERA TIPGS DE
PRODUCTOS VETERINARIOS. D) LA REALIZACION DE TODOS LOS ACTOS, CONTRATOS,
CONVENIOS, DIRECTAMENTE RELACTONADOS CON LOS FINES ANTES INDICADOS. EN

DESARRCLLC DE SU OBJETO SQOCIAL PUEDE LA SOCIEDAD ADQUIRIR Y VENDER BIENES
RafCES Y MUEBLES, DARLOS Y TOMARLOS EN ARRENDAMIENTO, GARANTIZAR CON HIPOTECA
SOBRE LOS BIENES RAICES O CON PRENDA SOBRE LOS BIENES MUEBLES, OBLIGACIONES A
CARGO DE LA SOCIEDAD, DAR Y RECIBIR A MUTUO COMERCIAL DINERO Y CELEBRAR LOS
CONTRATOS COMERCIALES DE CAMBIC EN TODAS SUS MANIFESTACIONES, FUNDAR EMPRESAé
QUE TENGAN LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON ELLAS.
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SURORDINADA
AMERICAN GENERICS S A S
NIT. 800223214-9
DOMICILIO:CALI VALLE
NACIONALIDAD:COLOMBIA
PRESUPUESTO DE CONTROL:NUMERAL 3, ARTICULO 27 DE LA LEY 222.
ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO
HUMANO.
SUBORDINADA ,
LAFRANCOL INTERNACIONAL S.A.
NIT. 815003912
DOMICILIO:PALMIRA VALLE . . - |

' NACIONALIDAD:COLOMBIA e :
PRESUFUESTO DE CONTROL: LABORATORIO FRANCO COLOMBIANQ LAFRANCOL S.A. POSEE EL
405 Y LABORATORIOS PAULY PHARMACEUTICAL S.A. POSEE-EL 40% ¥ AMERICAN GENERICS
S.A POSEE EL 19.97% - - .
ACTIVIDAD: REALIZACION =~ DE . -ACTIVIDADES DESDE LA " ZONA FRANCA, LAS CUALES
CONSISTEN EN LA PRESTACION DE TODO ' TIBG DE SERVICIOS AST COMO DISTRIBUIR,
VENDER, COMPRAR, IMPQRTAR, EXPORTAR{Y:ALMACENAR TODO TIPO DE MATERIAS PRIMAS,
PRQDUCTOS TERMINADOS Y‘ SEMITERMINADOS RELACIONADCS CON. LA INDUSTRIA DE
ALIMENTOS, COSMETICA Y FARMACEUTICA- B
SUBORDINADA
LAFRANCOL PERU S.A
DOMICILIO:LIMA LIMA
NACIONALIDAD: PERU
PRESUPUESTO DE CONTROL: LABORATQRIQ FRANCO COLOMBIANO LAFRANCOL S.A. POSEE EL
93.0%
ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USQO
HUMANO .
SUBCRDINADA

~~LABORATORIOS PAULY PHARMACEUTICAL S A S

ZNITL 800097402-6

" DOMICILTO:CALT VALLR

rohi ] ,
PRESUPUESTO DE CONTROL:NUMERAL 3, ARTICULO 27 DE LA LEY 222.
N *%% CONTINUA *** o
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ACTIVIDAD: DISTRIBUCION Y COMRERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO
HUMANOQ
SUBORDINADA
LAFRANCOL (USA) CORP
DOMICILIOQ:ESTADOS UNIDOS
NACIONALIDAD:ESTADOS UNIDOS
PRESUPUESTO DE CONTROL: LABCRATORIO FRANCC COLOMBIANO LAFRANCOL S.2. POSEE EIL
65.25%

ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO
HUMANO.
SUBORDINADA
GAMAR SOCTEDAD S A S - "7 - ¢ o
NIT. 890312050-7 / S
DOMICILIO:CALI VALLE
NACIONALIDAD:COLOMBIA
PRESUPUESTO DE CONTROL:NUMERAL E, ARTICULO 27 DE LA LEY 222.
ACTIVIDAD:TODAS LAS ACTIVIDADLS RELACIONADAS ‘CoN LAS ARTES GRAFICAS
SUBRCRDINADA ' 1
LAFRANCOL GUATEMALA S.A. o
NIT. 4088707 S
DOMICILIO:GUATEMATA
NACIONALIDAD:GUATEMALA
PRESUPUESTO DE CONTROL:NUMERAL 3, ARTICULO 27 DE LA LEY 222
ACTIVIDAD: PRODUCCION, FABRICACION, EXPORTACION Y DISTRIBUCION DE PRODUCTOS
FARMACEUTICOS Y/0 ALIMENTICIOS Y NATURALES DE CONSUMO HUMANC Y LA
COMERCIALIZACION LDE TODA CLASE DE MERCANCTAS POR CUENTA FROPIA O EN NCMRRE DE
TERCEROS.
SUBORDINADA
DISTRIBUCIONES UQUIFA S A S
NIT. 800182021-7
DOMICILIO:CALT VALLE
NACIONALIDAD:COLOMBIA
PRESUPUESTO DE CONTROL:NUMERAL 3, ARTICULO 27 DE LA LEY 222
ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS TFARMACEUTICOS Y
ALIMENTOS FUNCIONALES DE CONSUMO HUMANO
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SUBORDINADA

LABORATORIOS NATURMEDIK S A S

NIT. 800226363~1

DOMICILIO:CALI VALLE

NACTONALIDAD: COLOMRIA

PRESUPUESTO DE CONTROL:NUMERAL 3, ARTICULO 27 DE LA LEY 222.

ACTIVIDAD: DISTRIBUCION Y COMERCTALIZACION DE PRODUCTOS FARMACEUTICOS DE

CONSUMO HUMANO.

SUBORDINADA

LAFRANCOL DOMINICANA S.A.

DOMICILIO:SANTO DOMINGO REPUBLICA DOMINICANA

NACIONALIDAD:REPUBLICA DOMINICANA

PRESUPUESTO DE CONTROL:NUMERAL 3; ART{CULO 27 DE LA LEY 222.

ACTIVIDAD: FABRTCACION DE PRODUCTOS FARMACEUTICOS.

SUBORDINADA o — R

LABORATORTO FRANCO-COLOMBIANO DEL ECUADOR S.A.

DOMICILIO: GUAYAQUIL, REPUBLIEA DEL ECUADOR

NACIONALTDAD: ECUATORIANA o

PRESUPUESTO  DE COL\'J-?ROL:‘_ LA PARTICIPACION QUE TIENE LAFRANCOL §.A. EN

LABORATORIC FRANCO- COLOMBIANO' DEL ECUADOR 'S.A., ES DE 96.8992%, LA FECHA DE LA

PRIMERA TRANSACCION COMERCIAL FUE EN JUNIO DE 2009 Y LA CAPITALIZACION SE HIZO

EN OCTUBRE DE 2008.

ACTIVIDAD: DEDICARSE A LA FABRICACION, PRODUCCION, EMPAQUE, COMERCIALIZACION,

DISTRIBUCION, COMPREVENTA, IMPORTACION, EXPORTACION Y/O REPRESENTACION DE TODO

TIPO DE PRODUCTOS FARMACEUTICOS, HIGIENICOS, COSMETICOS, ALIMENTICIOS,

DIETETICOS Y BAJOS EN CALORiAg, VETERINARIOS, APARATOS E INSTRUMENTOS

QUIRURGICOS, MEDICOS, DENTALES Y VETERINARIOS. PODRA ADQUIRIR ACCIONES,

PARTICIPACIONES © CUOTAS SQCIALES DE CUALQUIER CLASE DE COMPANIA, SEA NACIONAL

QO EXTRANJERA, PUDIENDO INTERVENIR EN LA FUNDACION O AUMENTO DE CAPITAY, DE

OTRAS SOQCIEDADES QUE TENGAN OBJETOS SOCIALES RELACIONADCS CON EL SUYO. PODRA
5“QQ§§TRUIR, ADQUIRIR EN PROPIEDAD, ARRENDAMIENTO O EN ASOCIACION TODA CLASE DE
| ?ﬁgAﬁTAS INDUSTRIALES PARA PRODUCCION, EMPAQUE, PROCESAMIENTO O CURLQUIER OTRA
FO%&A PARA LA COMERCIALIZACION EN EL MERCADO INTERNQ Y EXTERNO DE PRODUCTOS K
”g@ACEUTICOS YA SEA PARA EL CONSUMO HUMANQ, VEGETAL O ANIMAL. /

*k%k CONTINUA *x*
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FOCUS PHARMACEUTICAL S.A.
NIT: 900.104.555-8
DOMICILIO: BOGOTA D.C.
NACIONALIDAD: COLOMBIANA
PRESUPUESTO DE CONTROL: LA PARTICTBACION QUE TIENE LAFRANCOL S.A. EN DICHA
SOCIEDAD ES DE 39.9%.
ACTIVIDAD: EL OBJETQ PRINCIPAL DE LA SOCIEDAD ES EL DESARROLLG, FABRICACION O
PRODUCCION, DIRECTAMENTE © A TRAVES DE TERCEROS EN CUALQUIER MODALIDAD
NEGOCIAL, LA COMERCIALIZACION Y DISTRIBUCION, NACIONAL © INTERMACIONAL, DE
TODA CLASE DE  ARTICULOS DE  GENERO  FARMACEUTICO, ESPECIFICAMENTE DRE
MEDICAMENTOS ESA ACTIVIDAD PRINCIPAL CONLLEVA LA. HABTLITACION PARA DESARROLLAR
TODA  OTRA  CONEXA O NECESARIA, ‘LNCLUYENDO 'DE  MANERA ESPECIAL PERO NO
LIMITATIVA, LA INVESTIGACTON FARMACKUTICA, EL DESARROLLO DE PRODUCTOS MEDICOS
Y FARMACEUTICOS, EQUIPOS MEDICOS, TRATAMIéNTos ALTERNATIVOS.Y EN GENERAL, TODO
AQUELLC VINCULADO A LA PROTECCION DE’LA‘SALUD’HUMANA.
PODRA EFECTUAR LA INVERSIGN EN RIENES ~INMUEBLES, URBANOS © RURALES Y LA
ADQUISICION, ADMINISTRACION, ARRENDAMIENTO, ~'GRAVAMEN Y ENAJENACIGN DE LOS
MISMOS.
LA INVERSION DE FONDOS PROPIOS, EN BIENES INMUEBLES, BONOS,. VALORES BURSATILES
Y PARTES DE INTERES EN SQCIEDADES COMERCIALES, "AST COMO LA NEGGCCIACION DE TODA
CLASE DE DERECHOS DE CREDITO

CERTIFICA:
QUE A NCMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.5234- 2  ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO CCLOMBIANO
LAFRANCOL '
UBICADO EN: —---K 1 46 84 DE CALI
RENOQVO : POR EL ANO 2010

CERTIFICA:
QUE A NOMBRE DE L& SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIC BAJO
EL NRO.369809- 2  ESTABLECIMIENTO DE COMERCIO: LABORATORIC FRANCO COLOMBIANO
LAFRANCOL S A

UBICADO EN: --K 1 46A 70 DE CALI
FECHA MATRICULA : 29 DE APRIL DE 1994
RENOVO : POR EL ANO 2010

CERTIFICA:
*%x CONTINUA **=
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L“ng i NO  FIGURAN OTRAS

. PRESENTE CERTIFICADO.

TS | DOCUMENTOS
FECHR DE 5U

Ly jBQ‘oLf
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QUE A NOMBRE ©UE
EL  NROG.369810- 2
LAFRANCOL S A
UBICADO EN: ---K
FECHA MATRICULA
RENOVO

QUE A NOMBRE DE
EL NRO,734908- 2
LAFRANCOL S.A
UBICADO EN: CRA.

FECHA MATRICULA

RENOVO

QUE A NOMBRE DE
EL  NRO.734911- 2
LATRANCOL S.A
UBICADO EN: CRA.
FECHA MATRICULA
RENOVO

QUE A NOMBRE D&
ElL, NRO.734%813- 2
LAFRANCOL S.A
UBICADO EN: CRA.
FECHA MATRICULA
RENOVO

LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
ESTABLECIMIENTC DE COMERCIO: LABORATORIQ FRANCO COLOMBIANO

la 46 A 32 DE CALI
29 DE APRIL DE 1994
POR EL ANO 2010
CERTIFICA:
LA SOCIEDAD FIGURA MATRICULADQ EN LA CAMARA DE COMERCIO BAJO
ESTABLECIMIENTO DE COMERCIC: LABORATORIC FRANCO COLOMBIANC

1A NRO. 46A 28 DE CALI |
28 DE MARCH DE 2008 . ...
POR EL ANO 2010°
CERTIFICA:
LA:SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
ESTABLECIMIENTO DE COMERCIO: LARCRATORIO FRANCO COLOMBIANO

1B NRO. 46A 121 DE CALI
28 DE MARCH DE .2008
POR-.EL ANO 2010 L
CERTIFICA:

LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
ESTABLECIMIENTO DE COMERCTQ: LABORATORIO FRANCO COLOMBIANG

3 NRO. 47 25 DE CALI
28 DE MARCH DE 2008
POR EL ANO 2010
CERTIFICA:

QUE LA SOCIEDAD EFECTUQ LA RENOVACION DE SU MATRICULA MERCANTIL EL 25 DE

MARCH DE 2010

~~

| ACTOS Y
UES DE LA

"
.,P

SRR

CERTIFICA:
INSCRIPCIONES QUE MODIFIQUEN TOTAL O PARCTALMENTE EL
REGISTRADOS QUEDAN EN FIRME CINCO
INSCRIPCION,

¥k CONTINUA ***
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SIEMPRE Y CUANDO DENTRO DE DICHO
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TERMINO NO SEAN OBJETO DE RECURSOS EN LA VIA GUBERNATIVA.
DE CONFORMIDAD CON EL DECRETO 2150 DE 1.995 Y LA AUTORIZACION IMPARTIDA POR
LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO LA FIRMA MECANICA QUE APARECE A
CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES.
DADO EN CALI A LOS 03 DIAS DEL MES DE MAY DEL ANO 2010 HORA: 10:48:52

-



SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCID ‘ e T

Lol - RGO
NIT @ B0OL7E0ES-2 s srRiA Y COME
Upk;H\N\L
AN t\\i\%\\“!,%oos-oow
RECIBO OFICIAL BECAJA : 10 — 34,335 4- -
FECHA 1 HAYD 3 DE 2010 L \BOSF 79
\;er\'\a N“E\ R \'0‘
Tra. A LS\OBSﬁRVTE T
act. I
P35t CANSTIERACION 100K
OEPOSTTANTE TIPO PABD - BANCO CUENTA No. PAGD FECHA PED Yr. PAgD
REYES Y REVES ABOBADOS  CONSIENACION  BANCD DE BOGOTA 042734387 353266126 03/05/2019 29%,000.00
iy C 0 NCEPT D N
CANT. RENTISTICD CONCEPTO TOTAL CONCEPTE
1 50005-01-04 PRESENTACION DE OBSERVACIONES > 12 MARCAS Y LEMAS COMERCIALES 295, 00047
TOTAL + $ 29%,000.00

SON:  DOSCIENTOS NOVENTA Y CINCD MIL PESGS

AN

RECPONGABLE

RECIBD BE CAJA APLICADD AL EXPEDIENTE Mo.
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Bogota, D.C.,

Doctor:
Emilio Ferrero
Apoderado

ASUNTO:

Radicacion PCT N°
Tramite

Evento

Actuacién

Folios

g

Industria y Comercio
SUPERINTENDENCIA

Oficio N°: I 09204

08-71244

011
378
440
068

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comisién de
la Comunidad Andina, se le comunica que la oposicién presentada por el doctor Jose
Luis Reyes Villamizar, en su calidad de apoderado de Lafrancol S.A., reune los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacion del presente of cio, para
que haga valer sus argumentaciones y presente pruebas.

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 N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL

Directora de Nugvas Creaciones (C).

El anterior oficio fue notificado por fijacién en lista de fecha, 23 JuL. 2010 :
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