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Nombre: gy jANA ISAURA MORENO
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OAPODERADO
Telefono: 2131213 Fax: 6121979
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(@ FUNDAMENTOS DE LA OPOblCION

Causal: No cample con 103 1equlallos de ]).ltcllt‘lblll(] ad.

Art.14,16, 18,20y 30 de Ia Decnsmn 486 de la CAN
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Justificacion:

La

resente solicitud no cumple con loe req umtos de palcnlablhd‘ld dado que lo

revelado, y a se encontraba en el estado de la técnica o es posible derivarlo de la

misma tal y como se demostrari en el capitulo “Fundamento de Hechos”.
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

Sefior Jefe,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 10 23468

Asunto : Oposicicn a la solicitud de patente de Invencion  titulada
“ANTICUERPQS HUMANQS CONTRA CD20 HUMANO
Y METODQ PARA UTILIZARLOS”

Solicitante : REGENERON PHARMACEUTICALS INC.

Opositora : PROCAPS S.A.

Publicada ¢n la Gaceta de la Propiedad Industrial

N° 626 del 22 de marzo de 2011

(o, ELIANA ISAURA MORENQ BOHORQUEZ, abogada i ¢jzicicio, ideniificada
como aparece al pie de su firma, con arjeta profesional Mo, 83822 d=l Conszjo
Supericr de la Judicaura, ¢n mi condicién de apoderada de la secicdad PROCAPS
S.A. Conformada bajo las 1zyzs de la Pepublica de Colombia y domiciliada en la
ciudad de Barranquilla, Colorabia, atentamentz manifizsto que estando dentro del
término de ley y por orden expiesa de mi repuzseniada, presente opocicidon a la
concesién dzl regisito de la Patence de Invencidon dtlada “ANTICUERPOS
HUMANOQOS CONTRA CD20 HUMANQ Y METODO PARA UTILIZARLOS”,
cuyos ticulares son REGENFRON PHARMACEUTICALS INC, y pido a Usted
declzrar fundada =sta oposicién y en consecuzncia negar el registro de la patente

solicitada.

Carrera 12 Ne 119:95, Of. 104 Tel. (571)2 131213 -6 2050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
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Derecho de la Competencia, Propiedadl

Optlmum Industrial y Comercio Exterior

1. INTERES PARA ACTUAR

Conformz a lo dispuesto en 2l arriculo 42 de la Decicion 486 dz 2000 de la
CAYT, estando deniro del @imine ssipulade por la ey, manifiesto el legitimo interés
de nuestra reprecentada para oponerse al regisivo de la patentz de la referencia,
arendiendo a qus la solicioud pretendida no curaple con los requisitos dispuestos en la
ley como ¢z analizard mas ad:zlante v de ser concedida afecraria directamente la
comercializacion de algunos productos dz mi rcpresémada, que confiznen, £n
pardicular AUTICUEPFCOS HIMAIIDS AQUITE CD-20. Por lo o, colicito
respetuosamenes a esz Despache se sirva tener en cuenta la prasente oposicion dentro

del wrarmiie administrativo que se suree en esta Superinendzncia.

2. FUNDAMENTOS DE HECHOS

2.1. La colicitud ohjete de la precenie fue preseniada el 26 de febrero dz 2010
reivindicande prioridad bajo la solicioud 1US20070962811 del 2007-07-21; y fue
publicada =i Colombia, en la Gaceea d= la Propiedad Tndustrial M° 626 del 22 de

maizo de 2011, cuya publicacién internacional corracponde a la WO2009018411

del 2009-02-05.

2.2.1a solicitud colombiana 10 22468 objeio de la presente oposicidn se refiere a un
anticuzpo humano o un fragmenio de unién al andigeno de un anticusrpo que se
unz ecpecificaraentz al CD20 humano v quz =5 capaz dz inducir una citroxicidad

dependicinte del complermenio (CDC), v que &3 capaz de aumentar ¢l tiempo de

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogotd Colombia



Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

supervivencia cin sintomas enirz aprovimadamente 2 vaces a aprozimadamentz 9
veces mas o mayor, con rzlacién a animales control trarados en uin modelo de raron
del linfoma humano. El anticuerpo o su fragmenio de unién al antigeno es atil
para un método terapéutico para tratar una enfermedad o un trastormo mediado
por CD20, como por gjemplo el linfora no hodghiniano, la averitis reurnatoide, el
lupus zritemainse sisiémico, la enfermedad de Crohn, la l=ucemia linfocitica

crénica, y las enfermedades inflamatorias.

2.3.En primera inccancia, se debe adveriir que en el capitulo rzivindicatorio de la
colicitud objeto de la presente oposicidn, e hacz refersncia 2 loc ugos de la
composicién, no sélo a la composicién como tal o a un método de fabricacion
medianez la cual s obtznga un producto tangible y szgiun la legiclacion, decisién
486 d= la Comunidad Andina de Maciones, Ariiculo 14 “Los Paises Miembios
otorgardn paientes para las invenciones, sean de producta o dz procedimiento (...)", logs uzos
no estan contzmplados como patencables; y, Ariiculo 20.- “No sevda patentables (...)
d) los métodos ievapéuticos o quiviirgicos para el tratamiento Tumaio o ani.mal, ast coimo los
mdtodos de  diagndsiico aplicados a los zeies humanos o o animales”. Solo seran
patentables los productos o procedimizntos. Por lo tanto a luz dz la norma, dicha

materia referente al uso no seria pateniable.

2.4.Con base 2n 2l articule 14 de la Decicion 486 d= la CAM que conzagra: “Loc paises
miembios oioigaidn paienies para las invencionzs, sean de producto o procedimiento, en
todos los campos de la tecaologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién indusirial”, teneros que las invenciones objzto de patente
deben szr nuevas y iener nivel inventivo. Bizi, pues antes de la fecha de pricridad
de esta soliciud se encuentran loz siguientss documentos que afectan la

patentabilidad de la presence solicicud:

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
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Derecho de la Competencia, Propiedad

o Ptl mum Industrial y Comercio Exterior
o DI: US2004167319 publicada 2l 26 de agosto de 2004.

2.5. Ahora bien, 2l documenco D1, describe dz forma pariicular en loc ejemplos 6 a 11;
y Figuras 10 a 19, 38 a 40 y 53, la produccidn y caracierizacién de anticuerpos
humanos anti CD20 2F2 (como ofaturmumab) y demuestra quz dicho anticuerpo
ha incrementads la aciividad CDC y ha resuliade en anmenio de la supervivencia
de los ratones con ID combinada grave los linfomas d= células E Daudi o Tanone

en comparacién con rituxirmab.

2.6. Tomando el docuraznte DI comeo mussira del astado del aree anterior a la
colicitud colombiana 10 23468, no es posible reconocer altura inventiva, ya que,
teniendo en cuenta que los aaticuerpos de la solicicud objzto de la presente
oposicisn difieren del andcuerpo 2F2 preseniado en el documente D1 tinicamente
en su CDP.y en secuzncias de la regién variakle, donde la mejora en tisrmpo de
supervivencia presente en el anticuerpo 10F2-12 de la solicicud colorabiana 10
22468 con respecio a al 2F2 del documenio D1 es inesperada, seria obvio para un
experto en la matevia a parer de dicho documento DI por si selo, concebir un
anticusrpo humano o un fragmenio de unidn al antigeno dz vn anticuzsrpo que se
unz especificaments 21 CD20 humano y que 2 capaz de inducir una citotozicidad
dependizice del coraplameno (CDC) y su uiilidad para un métedo terapéutico
paia traiar una enfermedad o un nasiorne mediado por CD20, como por gjzmplo
el linforna no hodglinians, la ariritis renmaroide, el lupus eritzimatoso sistémico, la
enfermedad de Crohin, la leucemia linfocitica crénica, y las 2nfermedades

inflamatorias.

Carrera 13230 11995, OF 104 Tel. (5712121212 - 6205021 - Fax. (571) 6 12 19 79
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2.7.En concecuencia v de acuerde a lo descrito anteriormente, se deriva que la
solicitud colombiana 10 22463 no puade pictender un monc polio por patente
toda vez que lo que pretend: no curaple con dos de los tres requicitos necesarios

para su proteccion.

2.8, Que por consiguizniz, respecio a la solicitud pretendida ce tiene que:

[N
<

O.CARENCIA DE ALTURA INVENTIVA. Segun la Decicion 436 de la
Commnidad Andina de Yacicnes, Avticulo 18.- “Se conziderard e wina invencidn
ticne nivel inventivo, =i para una persona del oficio novmalmentz versada en la matevia
técinica correcpondienie, esa inwencion no hubizse resultado obvia ni e hubizse derivado de
manera evidenie del esiado de la iécnica.”. A la fecha de prioridad, 31 de julio de 2007,
a partiv del documento D1 por si solo, un zxperio en la matsria puede llegar de
manera avidznte 2 concebir un anticuerps humans o un fragments dz unién al
antigenc de un andicuerpe que se une espcificaments al CD20 humano que
difiere dzl 2F2 dal decurmenio DI selo en su CDP. y i secuencias de la region
ariakle, que s capaz de inducic una citotozicidad dependiznte del complemento
(CDC) y =u uiilidad para un miodo terapéuiico para ivatar una enfermedad o un
wastorno mediado por CD20, como por ejemplo =l linforaa no hodgkiniano, la
artricis reurnatoide, el lupus eritematoso sisiémico, la enfzrmedad de Crohin, la
leuceria linfocitica crémica, y laz enfermzdades inflamacorias; cobre lo cual busca

proteceion en el capitulo veivindicatorio.

2.9.1. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paizes miembros otorgardn patentes
para las invenciones, sean de producio o piocedimienio, en todos los campos de la
Carrera 12 N° 11995, Of. 104 Tel. (571) 2131213 -6205021 - Fax. (571) 6 12 19 79
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tecnologia, siempre que sean nuevas, tzngon aivel fnventive y sean susceptibles de
aplicacién induzerial”. La presente solicioud carecz dz aplicacién Industrial ya que
como sz demostrd antericrment:, =n el capitulo reivindicatorio ce reclaman

566 ¥ estos 1o con aplicables industrialments porque primero no se obtiens un
productos o proceso;  y s:gundo no es reproducible o repetible a escala
indusiial. Por 1o tanio, el objets de la presente invencion referido a los nzos,

no curaple con el requisito dz la aplicacion industrial.

2.10.  Dado lo anerior, es posible deducic que 1a solicicud y lo reivindicado no es
chbjeto de patentabilidad puzs 2 contrario a lo que dicta la Decision 496 de la
Comunidad Andina de laciones, Ariculo 14.- “Loc Paises Miembios otorgandn
patentes para las invenciones, cean de producto o de procedimienio, en todos loz campos de la
tecinologia, siempre que sean nuzvas, teagan wivel inventivo y sean suscepiibles de aplicacidn
indusirial.”. La soliciud pretendida no cumple con des de los tres requisitos de

patentabilidad.

2.11. Por todo lo anterior, atentamente solicito a usted que se sirva declarar

Iql

fundada la presente oposicién y en consecuencia negar €l registro a la solicitud
de patenie ticulada “ANTICUERPOS HUMANQS CONTRA CD20 HUMANQ
Y METODO PARA UTILIZARLOS” cuyos titulares son REGENERON
PHARMACEUTICALS INC, solicitud Colombiana que aparecié publicada en la

Gaceta de la Propicdad Induserial N° 626 del 22 de marzo de 2011.

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 61219 79
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3. PRUEBAS

De conformidad con lo dispuesto por las normas vigenies, coliciio 4 usted terer

como prueba en este asunto los siguientes:
e DI1: US2004167319 publicada el 26 de agosto de 2004.

4. FUNDAMENTOQ DE DERECHO

Fundamento asia abservacién en las normac legalzs ciguientas:

4.1, Mumeral 1 del aviiculo 586 del Cadigo de Comzrcio.

4.2. Ardculo 42 de la Dacision 406 de la Coraisién del Acuerdo de Cartagena.
4.3.  Enlas demés normas concordantes.

5. ANEXOS

Para los efecios corrzspondicntes anzwo al prezents eserito los siguizntes documentos:

1. Poder para actuar en &l presente.
2. Documenio que acradica al representanis legal de PROCAPS S.A.
3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

e DI. US2004167319 publicada el 26 de agosto de 2004.

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 6 2050 21 - Fax. (571) 61219 79
E-mail: negocios@optimurn-co.com - www.optimum-co.com
Bogoti Colombia
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6. NOTIFICACIONES

Para efecios de notificaciones que por disposicion del avticulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi vepizsentada y la suscrita
recibiremos notificacionzs en la Secietacia de su Despacho o en mis oficinas situadas

en la Carrera 13 10 119.95, Of. 104 de esia ciudad de Bogota.
Senor Superintendente,

- "“&’«@H.Qu‘é

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S. dela].

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 6 1219 79
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la cindad de
Barranguilla (Colombia), identificado como aparece al pie dé,mi firma,” quien en el
presente documento actia en calidad de Representante Legal de la sociedad PROCAPS -
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barranguilla
(Colombia), por el presente documenio otorgo a la doctora ELIANA ISAURA
MORENO BOHORQUEZ, abogada en ejercicia, identificada como aparece al pie de
su firma, con tarjeta profesional No. 83823 del C.S. de Ia J., poder especial, amplia y
suficiente, para formular oposiciones v abservaciones a la solicitud de patente No. 10
023.468, titulada “ANTICUERPOS HUMANOS CONTRA CD20 HUMANO'Y.
METODO PARA  UTILIZARLOS”, cuyo titular es REGENERON
PHARMACEUTICALS, INC, publicada en la gaceta No. 626 del 22 de marzo de
2011. '

Nuestre apoderado queda facnltada, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a caba el tramite de la oposicidn, incluyendo, sin limitacidn,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los (itulos o certificados. Asimismo quedan autorizados para
impugnar adminisirativamente todo 1o que fuere resuelta en el expediente a que se hace
expresa referencia en el presente pader, con todas las facultades zencrales y especificas
que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza Jel presente

- mandato, s encuentran faculiados para recibir, desistir, transigir, sustituir, y reasumir el
presente poder, incoar acciones, interponer recursos y demds facultades conferidas por la
ley.

Dado y Firmado en Barranquilla (Colombia) a los 8 dias del mes de Junio de 2011.

C.C.N°16°251.923 D

NIT: 890.106.527-5

Representante Legal PROCAFS 5.4
Acepto:

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

CALLE 30 Ho. TEE-201+ AL, B0Z50 PRB.IL(ETE) 2550750 - 2750000 - 3718900 - 2507900 « FAR(ETE) 3720215 - ST20313 - T7I0247 - 2730813
EARFANGQUILLA - SOLOMEIA « HIT.: 39G.106.527-5
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2
.-

Fa
:':‘“1-‘/\' RECIBO DE CAJA
Industria y Comercio
SUPERINTENDENCIA

No. 11 - 0058325

Bogota D.C., Junio 16 de 2011 - 15:42:55

RECIEIDO DE : PROCAFS S.A,

NI 390.106.527

TIPO PAGO RAMCD CUENTA No. PAGD

FECHA PACO VP EAGOD

COMSIGHNACION  BAMCO DE BOGOTA

062754337 L&2136162 16/06/2011 304.000.00
:  Concepios Pagados ©
CANT,. PEMTISTICO COMNCERTO Ve UNMCHTARID Ve COMCERPTO
1 50005-01-04 KPSIEOSEEJITTAU%%: DE OESERVACIOMES 12 MARCAS Y LEMAS COMERCIALES 304.000.00 $2(0)388888
SON: **TRESCIENTOS CUATRO MIL PESOS MONEDA CORRIENTE***
R@able"‘\
Pecibo de Caja\Bplicag r.)»al Expediznte No.
f'iliiﬁ;ﬁ NDENCIA DE INDUSTRIA v COMERGIO
No_I1I!I_lol2l3l4lll_llllllllllllll
Focha: 2011.06.15 o000y 003-0000

Tra. 11 pPATENTE

Act. 400

Sode Centro: Carrera 13 Mo, 27 - 00 Pisos 3,4,5 y 10 Bogotd, D.C.. Colombia
Wah: wenw.sic.gov.co  2-mai info@sic.gov.co Conmutader: (S71) 5870000 Fax: (571) 5370284 Linea: 018000-910165 Czll Contar. (§71) 6513240

. Junlo 16 de 2011 - 15:42:55

6:02:41
I Yl SR ks
‘-’PC'S'C’BSERVTEREVQ 273 FA::&ENACIQNAL,

Dsp. 2020 DIR.NUEVASCR
Folios: 48
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OFIXPRES S!S NIT. 900.156.826-1

€

03-05012027 024802 PROCAPE 3.3, No. 180146563
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Parvvanquilla, 01 de Junio Jds 201l Hr-11.22:.419
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CAMARA e CAMAEFA DI COMEPRCIO

D E EAFRRANQUILLA
COMERCIO O3k bbbkt hhhdkbddrtbthhthbbbbbhbbbhbdhhrrhhhdrhs
DE BARRANQUILLA

CERTIFICADG DE EXISTEINCIA ¥V FEEFEESENTZOICON LEGAL O DE INSCRIPCION DE
DOCTIMENTOS .

PR APS S, B, mmmmmm e e e e e e o
NIT: 230,190,827

t
N

FEITIEVE 317 MATEICOLZ  MERCANTIL ANTES LEL 21 DE MARCO DE Z011. 3I 11D
ESTA AL DI2 EIT AlDE ANNTERICRE:S, ACOJASE A LoZ  BEHEFICIOS
TEMFOFALES DE LA LEY DE FOFMALISACICN, EFEEGUITE EBOP ELLOS! .

MAS INFOFMACION  EN UUESTFA  LINEA DE ATENCION AL CLIENTE: 2617555

EL &SUSCERITO SECRETAFRIC DE LA CAMAFA DE COMEFRCIO DE BAFPFAIOUILLA, JON
FUIIDAMENITO EIT LAS INSCEIPCIONES DEL FE3SISTED MERCANTIL:

CERTIFICA

Qus por  Escritura Pablica o, 1,1%0  del I e Julis de 1976,
otoryada en la Wobaria  Tercera  Jds  Bavrangquilla, inscoritc (as) en
esta Cimara de Comercic, <1 23 ds gnlic de 1376 bajo el 1. 6,070
del libyre respective, fudéd constituida la sooiedad------c-cooomommmo oo
limitads Jencminada  "FRODUITOFA DE CAPSUILAS  DE SELATINAS LIMITALA
"pPPOCLAPS LIMITADA" - - - - - - m e e e e o e oo B e

CERTIFICA

Que por  EBsovitura  POklica o, 1,207 A=l 23 de Junioc de 1979,
otorjgada  en la Wotaria Tevoera d: Bavrangquilla,  inscrite(as) en
esta Camara Jde Zomercic, <1 22 A= Julic de 1573 hajo el o, 10,032
del librs respective, la aociedad antes mencicnada---------—-—-——————---
22 transfoame en socizdad  ancnima bajo la dencminacicon gocial de
"PEODUCTOFA DE  CAPSTTLAZ DE SELATIIA S.2." PROCAPS S.A ", ——-------—--

CERTIUFICA

Que  por  Escyvitura Paklica o, 2,310 0 del 21 de Dic/bre A= 1930,
cborgada en la Nitaria  Primera  de  Barvancguilla, inscrito(az) en
esta  Caimara de Comercio, el 20 de Enexo de 1921 Laje el o, 12,705
A=zl librs vespective, la sociedad antes menciconada----------—--—-—--———---
se transforme en sociedad de responsalbilidad limitada kLajo al raso

=]

a5
gocial  de "PRODUCTORR DE CAPSULAS DE GELATINA LIMITZDA "FROCAPS LI

CERTIUFICA

Cue por  Escoritura Paklics Mo, 3,758 d=l 0 100 Jde Iowv/bre de 1333,
cbtorgada en la Mokavia Tnica de S8cledad, inscrito(as) en eska
Camara Jds  Comevois, <1 22 de Mowv/bre de 1333 Lhajo 21 Mol 17,522 d=l
libro respective, la sociedad antes mencionada---------------ccmomomaoo
g2 transfoims en  socizdad  ancnima bajs la dencminacion sooiznl ds

ks hedwkdbs O QO N T I T U A tEredtrrds
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCIOﬁ DE
DOCUMENTOS .

DROGIAD.CL. 3, b4

LINVU AL O o I, el

NIT: 890.106.527-5.

"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".

CERTIFICA

Escritura Publica No. 3,615 del 06 de Dic/bre de 1996,
otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No 67,218 del
libro respectivo, la sociedad antes mencionada-----------==---------“-
cambio de ‘razon social, por la denominacion’ LABORATORIOS PROCAPS S A

Que pér

CERTIFICA
Que por Escritura Pablica No. 3,775 del 18 de Dic/bre de 1996,
otorgada en 1la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 23 de Enero de 1997 bajo el No. 67,704 del

libro respectivo, la sociedad antes- men01onada—¥—————————————————-—f;—

con la(s) escritura(s) arriba.citada(s),.

xxxxxw‘x.xﬂ‘xw C" O N T _L N"UO & ***'v*******

cambio de -razon social, por la denominacion “PROCAPS S.A. ----------
CERTIVFICA

Que dicha sociedad ha sido reformada por las siguientes escrituras

y/o documentos privados: '
Numero aaaa/mm/dd . Notaria No. Insc 0 Reg aaaa/mm/dd
39 1979/01/18 Notarla;3a . de Barranquilla... 9,452 1979/01/24
992  1981/04/30 fNotarla la. de ‘Barranquilla‘ ‘x13 112+ 1981/05/06
‘1,464 1982/08/27» Notarla Unlca de Soledad’ ;--"*"'«15,533:  1982/09/08
2,744 1983/08/18 Notaria Unlcaxﬁe Soledad ”aqai.lﬁ 416 1983/08/26
3,826 1984/07/16-vNotarla/Unlca\de4Soledad o4y 119,554 1984/07/27
3,835 1985/08/26" “Notaria Unica“de™ Soledad """ 722,230 1985/09/04
2,260?'1986/09/19v Notarla Unlca de Soledad. ,24 995 1986/09/15
1,849 1989/07/11 Notaria 2a. de Barranquilla. 33,909 1989/07/13
444 1990/02/21 Notaria 2a. de Barranquilla. 36,101 1990/03/16
3,090 1991/12/17 Notaria 2a. de Barranquilla 43,993 1992/01/28
- 269 1993/02/01 Notaria 2a. de Barranquilla 48,428 .  1993/02/16
22,342 1993/07/28 Notaria 2a. de: Barranquilla 50,582 1993/08/10
3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/22
3,615 1996/12/06 Notaria 2a. de Barranquilla 67,218 1996/12/20
89 1997/01/16 Notaria 2a. de Barranquilla 67,704 1997/01/23
2,070:+=1997/07/17 Notaria 2a. de Barranquilla .70,627 1997/07/31
2,281 1997/08/04 Notaria 2a. de Barranquilla 70,813 1997/08/14
765 1999/04/22 Notaria 3a. de Barranquilla 80,628 1999/04/23
459 2001/02/21 Notaria 2a. de Barranquilla 91,502 2001/02/23
2,608 2001/10/05 Notaria 2a. de Barranquilla 95,771,. 2001/11/08
1,730 2004/07/29 Notaria 2. de. Barranquilla 112,999 = 2004/08/26
416 2005/03/03 Notaria 2. de Barranquilla 116,364 2005/03/10
1,613 2005/07/28 Notaria 2. de Barranquilla 119,322 2005/08/18
710 2009/05/05 Notaria 3 a. de Barranquilla 150,130 2009/06/30
1,054.7.2009/06/25" Notaria 3. a. de Barranquilla 150,130 2009/06/30

CERTIFICA
Que de acuerdo

la sociedad
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DE BARRANQUILLA

CERTIFICADG DE EXISTEINCIZ V FEPRESENTACIO LEGAL o DE INTECRIPCICI DE
DOCUMENTOS .

PROCAES S A, === m o m o oo o
NIT: 890,106.527-5.

ge riJe por las siguicsankbes Adigposiciones:
DEHC’IV]IHACI'JII O RARON SOCIAL

PR A PS S A, —mmmm o mm e o o e e e oo -
SIGLA: PROCAPS.

DOMICILIﬁ PTINﬂIPAL Barranquilla.

HIT HNo: 90.106.527-5,

MATRICULA MER:ANTIL. 21,302

CERTIVFICA

p!
\)

eccion para notificaciones judiciales:

L 80 No 78 B - 201.

De la ciudad de Barrancuilla

Corred cleckrinio: mlocada@procaps . com. 2o
Pagina Web:

Telefono: 719:

Ls\
]
~J
to

CERTIFICA

DUFACION: El términs de duraciin ds  la sociedad se £134 hasta el
13 de Agosto de 2073, - :

CERTIPFICA

OBJETO SOCIAL: El  ohjeta [rinﬂipa de  la sociedad sera:  a) La
fabicazion, importacion y o comercialisacion de alimentos procesados
V4 suplementos dietarics. ) La  falbvicacion de capsulas v obeos

productos similares a0 partivr de materiales tales coms Jelatinaz u
ohros de  distinta naturalecza, qua ppuedan ger ukilicados  como
ENvasSes o recipi@ntéb de productos oy ustancias uimicasz,
farmaceuticas, alimenticiaz vy oosmeticas, p;ra UsSo Y oonsums hamano
v veterinario., ) La invegtigacion, desaryollo Y Eabricacion de toda
clase d@ rroductos Y sustanciaz quinmicas,  farmaceuticas,
alimenticias vy cosmeticas  para 2oy zonsumc humans, animal vy
vegetal., d) La ocompra vy venta Jde makerias  primas, insSwens
productss intermedice necesarios para los procesos de fabvicacion
de sustancias qu1m1u4u, farmaceuticas, alimen ticias y cosmebicas,
si amms la comercialicacion  inkerna y externa de los producics
terminados. 2) La oompra,  venta,  importacion, eypﬁrtaﬁlnn v

distribucicon Jde toda  clase de elementos  instrumentales v equipss
medicos,  quirurgyicos,  odontclogicns o hospitalaricos para la =alud

humanza vy animal. €£) Lz compra, venta,  exportacicon, fabricacion,
importacion, distrilmazion Jde dulees, oonfites,  Jalletas o £2do

tipn de golosinas o alimentos para 1 2onsuans hamano. J) Actnar
coma representante o agente  de  personas naturales . juridicas,

X E R EE R E X C (:) NTTIN U A ktdbdrhb oAk

1“4



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

PROCARS S B
NIT: 890.106.527-5.

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

servicios de asesorias y consultoria en las areas administrativas,
de mercadeo, analisis clinico, asistencia tecnica, investigacion,

costos y produccion, exportaciones, importaciones, ventas,
relacionadas:- con iguales o .similares -actividades- a las que
constituyen~el objeto de PROCAPS S.A., asi como los de publicidad‘y
promocion de productos quimicos, alimenticios, cosmeticos vy
farmaceuticos para uso humano, animal o industrial. i) Adquirir,
operar, administrar y explotar, a cualquier titulo, empresa o
establec1m1entos'5' dedicados a la’ investigacion, desarrollo,
fabricacion e} comercializacion de productos quimicos,
farmaceuticos, alimenticios, hospitalarios o cosmeticos. En

desarrollo de su objeto principal, la sociedad podra tomar interes
social como™ accionista, socio o fundador . de empresas que tengan
‘igual o -:similar objeto, comprar, vender, importar y exportar
maquinarias, insumos y repuestos requeridos para el desarrollo de
sus actividades; tomar dinero en prestamo, financiar y garantizar
las operaciones comerciales que celebre con terceros relativas a su
objeto; celebrar y ejecutar todo.?tipo de actos y contratos
necesarios para desarrollar sus operaciones; girar, aceptar,
otorgar y protestar todo tpo de titulos valores e instrumentos
negociables, comprar, ~~YVender. Y ~const1tu1r gravamenes sobre bienes
muebles e 1nmuebles”/“de81gnar 'representanteszapoderados en el pals
y.. en el exterlor'fy, ‘en general freallzar cualqu1er acto o negocio
que sea necesarlo'-o**convenlente para ‘eln\desarrollo de su objeto
social y para ‘la. mejor protec01on de sus.lntereses corporativos o
la de sus SOClOS”' La soc1edad podra*garantlzar el cumpllmlento de
sus obligaciones: adqulrldas por terceros o por ‘sus socios, ‘para lo
cual podra inclusive constituir gravamenes realées sobre sus bienes
de cualquier naturaleza.-----------"-c-- -

- CERTI-FICA -

CAPITAL N o Nro Acciones B valor Accién
Autorizado

Skxkxkkxkx*kx2 000, 000 000 ***k*kkkshxkx2, 000 000 *****************1 000 -
Suscrito o £ o e
Skkkkkkxkk%x], 298 goo 000 ***kkhhhkkksx]’ 298 000 ****kkkkkkkkk*¥%%*1 000

Pagado
SHkkkkkkkkkx] 298 000,000 *****kkxkkxxx*x] 298 000 *kkkkkkkkkkkkkkk%x] 000

e S f{i'c E R T‘;fF ICAa &

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,

al Presidente, al vicepresidente y a un Gerente General. Corresponde
a la: -Junta Directiva las .siguientes-: funciones y.-‘atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los _Estados Unidos de America (US$250.000), liquidados a la

o oo Tt e e e
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DE BARRANQUILLA

CEETIFICADG DE EXISTEICI2A Y EEFREESENTACINT LESAL < DE TITACEIPCICIT DE
DOCUMENTOS .
PROCAFPS S.A. ——————————————————————————————————————————————————————————
NIT: 290,140

Barranquilla, ol de Junic de 2oll Hi:11:32:4%
COMERCIO 0 3 hkkbkbbhhkddhdkddbhhbhbbeddbdblbbhhbbddrhhdddrbrbbrdbdis

tasa de cambio  representativa del meroads vigente el dim oen que se
surta  la frangacicn.  Cuwands e krate  de operaciones en virtud de
la sociedad gavantice ckligaciones de tercercs o de 1los

2

las cuales
gocicos, 82 rejquerira que  la  operacion sea aprcobada oon el voks ds

ey 1o mencs 2/2 partez de los l“tcjld“L_h de lz Junta Divectiva.
La socisdad  tendra un  Presidente , quien ejercera  la representa-

cion legal de 1la sociedad vy tendra 1las  siguientes atribu-
ciones entie obraz: Ejecutar  las  Jdecisiones Jde la Asanblea

General de Acoicnistas vy de la Junta Diveckiva. Ejercer la Fepresen-
tazion Legal de 1la soc1@&ad en Lodss 1os ackos ¢ oonbrabos que se
requisran  para <l desarralls Jdel abjets social, ds uuﬂlquld"i adul ¢}
1z previsto en  las eyes v oen los llucancb e3batutos. Constituir
apoderados judiciales v eerajudlb iales recibir notificacicones,
abaclver interrogatoricos  de  parte, uJufa sar <bkligacicnes Jd=  la
socizdad, transigir, Jdisgistir y  allanar a la sociedad en oualoquisr

asunt>  judizial. Aprokar vy celebrar en nombre d= la socieda Bodo
acts <« aontrats ouya  cuantia sea iyual o inferior al equivalente

=N pesod  oolombiancs a doscientos (zinouenta mil  Aslares  de 1oz
Estaldcs  Tnidos  de America  (USS2E50.0400), liqmuiladss a la taza de

cambic  representativa del mevcads  vigenkte &l diam en que 8 surta
la  transacion o celebracion A2l acho.,  Las Jdemas funcicnes que le
corraspondan coms Fepregentante Legal por disposicicn de la ley,
de estos Ebtdtutus o de la Junta Divectiva. El Presidente tendra un
suplente, Jdesignads  pov a  Junkta Divectiva, mquien reemplasara al
Presidente en sus faltas temporales, absclutas o mevamsnte acoiden-
tales, <2on entidades  faoultades 7y 3in que g#ea necesarvic para <1lo

acreditar la ausencia A2l principal. La sociedad tendra un Vicepre-
gidente designads por  la Junta Divectiva, Juien tambien zjercera la
representacion legal  de la sociedad, pudiends ejercerla oonjunta o

separadamente >n 2l Prezidente.  El  vicepresilente tendra  las
siquentes facultades enfr@ otrag. Bjecubar Jd=ntro ds su competencia
las Jdecisicnes de la 2s=aablea General de 2cocionistas, de la dunka
Directiva vy del P'Példchtc. Ejercer  1a repleSHnr1-1~n legal 3= la
goziedad en  todos loe ackis v contratos qu~ se requisran para el
desarrolle d=l  abjets social, de conformidad con 1o previsto en las

leyez 7 en los presentes estabutod. “*nqrifuir apoderados judiciales
v extrajudiciales, recikbir nobifizacimnes, abzolver interrogatorics

[13]

Farte, oonfesar obligaciones de la 2ociedad, transigyiv, Jdesistir
allanar a 1la aociedad en 2ualimiesr  asunbc judicizl. Aprobar b

~

lﬂ 0N Q-

2lebrar en nombre de lz 2ocisdad todo ackoo o conkrats cuya cuantia
2a  igual o infericr al eqmivalente en pesos :Ulﬂmbl1ﬂﬂb 3 ciento
c1ncuenta mil dalares Jde 1os Eztadss Unidos de America (U3E150.0040),
ligquidadzs a la tasa de  camkic repr#:;ntativa del mevcads vigente

i

=1l dia en ¢
quEe n 3e bra

32 surta la aprcobacion o 2elebracion el ackts, siempre
te de enajenar hienssz 1nmu~blwb <o oualoquier ot acktivo

2

PO 2

Axdkkbhbkkvr O O W T T 1T U A #rrksdhdsrs




CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
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NIT: 890.106.527-5.

fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de 1interes 1inversiones y todo tipo de derechos
de la- sociedad,: o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que . radican exclusiva vy = privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de 1la ley, de estos estatutos
o de 1la Junta Directiva. E1l Vlcepres1dente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
geparadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
ello acreditar 1la ausencia del principal. La sociedad tendra un (1)
Gerente General, . con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al:-Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, 1llevaran 1la representacion. legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente vy Vlcepre81dente .con identicas facultades
‘que el Gerente General y sin gue sea necesario para ello acreditar
la ausencia del titular. El1 Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos 1los actos y.-contratos que se requleran para el desa-
rrollo’ del objeto social,.” de conformidad con. lo previsto en las
leyes y en los presentes estatutos Aprobar y celebrar en nombre de
la sociedad todo acto., o _contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colomblanos arCincuenta Mil dolares de los
Estados Unidos de.” Amerlca (US$50 OOO),vwllquldados -la tasa de
cambio representatlva “del mercadofv1gente el ‘dia~en que se surta“la
aprobacion o celebra01on der’acto,951empreﬁque no se trate de enaje-
nar a cualquier tltulo bienes inmuebles, o; cualquler otro activo fijo
de la, sociedad, 1nc1us1ve _de naturaleza mueble, acciones, cuotas o
partes:  .de 1nteres, ‘inversiones y todo tipo de derechos de 134 socie-
dad ©° de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente. @ - mommm o -

CERTIFICA

Que segln Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranqullla, de la sociedad- :
PROCAPS S.A.-=--F--ommmmmmmde S mmm e e s TP
cuya “parte pertinente se ’1nscr1b10 ‘én esta Camara de Comerc1o, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Acc1onlstas en Barranqullla, de da soc1edad .
vPROCAPS S. A ————————————————————— e e e = o
cuya parte pertlnente se 1nscr1blo en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los s1gu1entes nombramlentos

CLASE: - - JUNTA DIRECTIVA

Principales
1. MlnSkl Gontovnlk Ruben

i

CC.***f***7:463'9822

‘K‘xx‘x‘xx‘lxrx“x‘x CT O™ N .l .L N"U A **********
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CERTIFICADY, DE EXISTEICIZ ¥V FEPEESENTAZION LESAL O DE IN3CRIPCICIN DE
DOCUMENTOS .

PROCAPES S A .~ - = mm mm o s o o m e o e oo
NIT: 290,105, 827-5,

2. Minski 3ontovnil Meyer DO, ke d k7 e, 303

2. Minski Gontovnil Jose OO kdeek b £71, 5324
Suplentes :

1. Minslki Sivkerblum El1lictk SO kekkeegn TG B3]

2. Minski Deitel Daniel LERE bRk d kb dk ko

3. Minski Sharon BA,*590,212,082, 308

CERTIFICA
Que segin  Acta . 11é del 27 d: Junic de 1997 covvespondiente a
le Agamblea Jde Accicnistas en Barvangmilla, de la sociedad: BFROCAES
S. Tuya parte pertinente se inscorilbid en esta Camara de Jomercio,
cl 1” ds  Agoats Jde 1997 bajo <1 I, 70,822 dzl libro respectivo,
fueron hechos los giguientes nombramienkbos:
Cargyo/Mombre Identificaciin

Presidente. _

Minski Gontovnils Pul.en IR S A S A A AT T
Suplente del Presidente

Minski Minski Alwaham ‘ _ IO R R R A S S R VI L
Vicepresidente L .

Minski Gonkbovnik Mever DB SR N o IS |
Suplente del vicepresidente

Minslzi Gontovnils Jose DO kb edn 77 534

CERTIFICA

Que e Zita 1. 11 del 01 de Febrers de 2001 corvespondizsnke a

giin
1la Julta Direcktiva en Barranqmuilla, Jde  la sociedad: PROCAES S.A.
cuya  parte  pertinente  se  inscorikid en esta Camarva de Comercio, 2l
12 de Febrers A= Z0adl bajo el I, 51,272 del libiro respectivo,
fueron hechos las siguientes nombramientos:

Farjﬁ/Nombre Identificacidn
Gerente General.
Urikbe Ochoa Suillerws Luis OO 4 ke EETG 073,751

CERTIFICA

2004 acrvrespondiente a
gooiedad: PROCAPS S .A.
Camara de Comercaion, 21

3 del libowo rvespectivo,

la  Junta Dirvectiva en Barranjquillz, Jdes
cuya  parte  pertinente se inscribid o en =3
03 A=z Sep/bre de 2001 bajo el o, 113,;
fueron hechos los giguicentes nombramientos:

Cargo/Nombire Identificacidén
Suplentes dsl Gerente.

due segin Acka o, 106 A=l 02 de Sep/bre d
1

RN &‘lt

Ahkkkkdkrkkt O O N T I N U A *ddkrbetrs
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DOCUMENTOS .
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NIT: 890. 106 527-5.
Tanaka Tatekawa Walter CC.*¥*x*x*x]16 251,923
CERTIFICA

Que seglin Acta No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 04 de Z&Agosto de .-’1999 Dbajo:el No. 82, 226 del llbro respectlvo

fueron hechos los siguientes nombramientos: -

Cargo/Nombre Identificacidn
Revisor Fiscal Ppal.

Vargas Pertuz Ana Isabel. = CC.***%***32,696,645
CERTIFICA

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

Cargo/Nombre , _ E Identlflca01on
Suplente del Revigor Fiscal. \ o '
Duarte Diaz David 1» o h éc. ******73 115,965

#

/",C_ERTI F T,CoBy o

‘-
Ey

. _ AT AP .' "\ i g aw
Que por Escrltura//Publlca No'. 52,784 :del 01,/de ch/bre de 2007,
otorgada en la;iNotarla 2‘/a dejBarranqullla cuya parte pertinente
se inscribidé en 'esta Camara .de Comerc1o,gel 20 de Dic/bre de 2007
bajo el No. 3,492"del” libfo respectlvo-t;f———fiﬁiﬂi' ———————————————————
y las:™ 1nscr1p01ones‘3 492- 1 3.493, 3.494, 3.495,%3.496 3. 497 -
3.498,- 3.499, 3500, 3.5017°3.502, 3.503, 3.504, 3.505, 3.506, -----
3.507, Consta que RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ------
obrando como Presidente y Representante Legal de la sociedad C.I.
NATURMEGA S.A., que obrando en su condicion de Presidente y ------ i
Representante  Legaql de la sociedad PROCAPS S.A., el presidente --=--
debidamente facultado por los Estatutos Soc1ales y por el Max1mo
Organo Social, otorga los siguientes poderes: Otorgar poder --------
general, amplio y suficiente a los doctores JOSEFINA DEL CARMEN -———
MIELES.. BUELVAS CC.No.33. 138 497; a MARCELA CARVAJALINO PAGANO ——————
CC.N0#22.579.748; CRISTINA “VIOLI FRANCESCHINI CC:No.22.463. 716 con
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas vy jurisdiccionales, en asuntos de ------
naturaleza . civil, laboral, comercial, penal, aduanera, cambiaria,
tributaria, policiva, administrativa y fiscal. b.- Contestar y -----
presentar demandas, requerimientos, recursos, pedlr y aportar ------
pruebas, recibir, notificarse, ejercer 1la accion de tutela, --------
tramitar incidente de desacato, comparecer en los.procesos que -----
cursen.. contra la- sociedad;- allanarse- en nombre de la sociedad en
los asuntos que sean necesarios, transigir, desistir, sustituir,
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ----- -
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wn
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rangaccionales, judiciales <o extrajudiciales o  exkbrajudiciales,
cualiuiera  Jque  Sea 3u cuantin, para 1o cual lag apcderadas dehen
aportar la  antorizacion  simple vy escrita d:l Fepresentante legal
dz  la aociedad.  d.- Podran presentar  golicitudez de develucion yv/o
compengacion  de  dmpuestos,  venkas y  rentas, racibir los pagos por
las devoluczicnes 7 adelantar bods tramite o procesc administrativo
ante  la DIAN, de tal £o1rma que en ningun momenks queds sin ---------
represenktacion legal  ds la sociedad. BODERES ESPECIALES: a.- 82 ----
confiere poder  especial amplic vy suficiente 3 las personas que se
determinan  seguidamente, que conforman el grapes A v B, para, para
que  conjuntaments suscriban acnktratos de suministros de mercancias
v ogervicics oon enkbidades oficiales,  hasta la suma de OCHOCIENTOS
MIL DOLLZFES DE LS ESTALGE UNIDOE DE AMBEREICA (US200.000.00), ------- '
ligqmidadss a la tasa vepressentakiva Jdel wercads vigente en =1 dia
mie  8e  realice 1la  rvespectiva  brangacoion.  Srupo A. WALTEER 121TAIA
TATEFAWA CCLI 16 251,505, CLADUDIA TANGARIFE CASTILLO -------------
Con 41,660,253,  CAFMEN ALICIA FLORES OO, 22.434.044, IVAID ------
VILLAFEAL CAMACHD - S22, 51,201,745, CAFMEIN ALICTIA HEFFERE - ---------
DIADGFAIIATNDS OO 10, 22.277.54140, DAVIDJANTQHIO CHAFFIZ GIFALDO -------
CCUNn . 15,241,274, FICARDY  DOFADD HIORETADOS . OO 10, 79,715,772,  JAIME
FOFERO  LLINAS G200, 15.200.523. b.- 3¢ confiere poder especial -----
amplio vy suficiente al sencr WILLIAM ALEERETS BAFRFOS JEFRA - ---------
CO. 2.715.241,  para e en nombre vy orepresentacion de FROCARS ----
suscriban  declaraciones  cambiarias, aduaneras ¢ tribubtarias a
te cbhligada 1a acciedad, en el givo nommal de 2us negosics v
wnes  @ociales, por tanto quedan faoultados para firmarlas,
com>  tambien los demas Acoumentod relacicnados con 2llas, -~---------
notificarse, aportar y solicitar las prusbhbas que sean necesarias.

C.-0Otorgar  podsr ezpecial amplic y suficiente al senor MARLON -----
TATIS PAREDES C2UHG.72.176.2742 v al  sencr WILLIAM ALBEFTS EARFECS
CEFFA  CCUIM. 5,715,241, para Jque =n nombre v repressntacicon de ------
FFOCANPE S.3., suscriban las Jdeclavacicnss, reportes vy oualquier
dArcuments relacionads  con lo@ tramites o registros de Comercio -----
pbericr vy o cualjquier  entidad  dsl  Eztads que haga sus veces: )
Otorgar paodsr  especial amplic y suficiente a la Acctora JAFMEN -----
ALICI2 HEFEEF2 DIADGEAITATYDS, 0. I10.22.377.540 vy al dockbor WALTER
TAITAFRA TATEFLZWA, S2UIND .16 2510223, para Jque en nombhre 7o ----- - e e - e
representacion de FRMIARSE S.A.;  endosen log titulos valores A= 1z
goziedad hasta por la suma de UN MIL MILLOHES DE PE3OS -------------
(1.000.0600,000.30)  M.L. CUARETI: BI representankte legal Jde 13 -------
gsociedad  FPOCARS  £.4.; docktor  FUBEN  MINEII  GOUTOVITIE, manifissta
Mz la  presente reforma fue aprobada por la Aszaables Sensral -------
Grtracrdinaria  de  Accicnista de PROCAES 3.4, oon obhscervancia Jde
lag disposiciones legales y estabtubarias.-------------mmommmmmmooo o
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DOCUMENTOS .
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_N;T. 890.106.527- 5.
CERTIVFICA

Que por Escritura Pablica -No. 1,933 del 16 de Sep/bre de 2008,
otorgada en la- Notaria 2 . a. de Barranquilla cuya parte pertinente
se 1inscribi®é en esta Camara de Comercio, el 06 de Octubre de 2008
bajo el No. 3,748 del libro respectivo,-----------—-“c~«- - ____
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en’ su cond1c1on de Presidente y Representante Legal de 1a
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
publico Poder espec1al Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -----------
representacion de., PROCAPS S.A. suscrlba declaraciones cambiarias,

aduaneras y tributarias a . que este obligada la:sociedad en’ el giro
normal de sus negocios y operaciones sociales, por tanto queda -----
facultada para firmar, como tambien los demas documentos -----------
relacionados con ellas, notificarse, aportar y solicitar las -------
pruebas quer -sean necesarlas ————er—————————7;}————————j¥;————————:45

CERTIFICA

Que por Documento Privado .del 09 de Abril de 2010, otorgado en
Barranquilla ins¢rito en ésta Camara.de Comercio, el 20 de .Abril de
2010 bajo el Nro 4,201 del libro respectivo, -------=----~—--—-- —— - -
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ----
quien obra en el caracter -de, Pre51dente y/o ‘Representante legal de
la: sociedad - PROCAPS .87 A -que por:- medlo de esgté” 1nstrumento —————— <
publico, otorga Poder Espec1al Amplio’ Y, Suf1c1ente a la-Doctora -==-
MONICA DE HART ’DE OCHOAR, 1dent1f1cada con.C C: No 32.676.025, para
que en nombre y\~representa01on de:la’soc1edad,iEndose las Facturas
Nacionales e Internac1onales hasta™ ‘por-, Ta' suma de’ UN MIL MILLONES DE
PESOS - ($1.000.000. 000700) M. I/, La doctora Monica“ de Hart de -Ochoa,
queda “facultada para reallzar todo acto o tramite necesario para el
cabal cumplimiento del presente mandato.-----------=-—-—-- - _______

CERTIFICA

Que por Documento Privado del 10 de Junio de 2010, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 13 de Julio de
2010 bajo el Nro 4,228 del libro respectivo, -------w-cooomm o ___
consta-~que el _.sefior RUBEN.-MISNKI GONTOVNIK, cc. No 7.463. 982 en su
condicion de Presidente y representante legal de 'PROCAPS S.A., -----
confiere poder especial, amplio y suficiente al sefior RICARDO DORADO
HURTADO cc. No. 79.715.772 para que represente a la sociedad, ante
el. INVIMA, Fondo Nnacional de estupefacientes e ICA, con el fin que
géstione, tramite o presente las: diferentes . solicitudes .y ~---------
peticiones de la empresa, segun la competencia de estas entidades.

Por 1o anterior, el Sefior RICARDO DORADO HURTADO, queda facultado
para presentar, gestionar, tramitar y firmar las diferentes --------
solicitudes y peticiones de la empresa; segun la competencia de ----
estas ~-entidades,’ como tambien presentar y firmar ‘todo los -=<-------
documentos relacionados con estas solicitudes, notificarse de ------
cualquier acto administrativo que expidan, aportar y solicitar las
pruebas que  sean necesarias, desistir, y en general a realizar todo
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tramite o acts necesaric de tal forma que la sociedad en ningun ----
moments  queds gin reprezentacion legal ante estas entidades, en ----
cumplimients £iel Al mandabc GEorgado . - - - e e e oo oo

CERTIVFICA

Que  por  Docweenks  Privadsc del 030 de Agosts de 2010, okborgado e
Parranquilla  inscrits en esta Camara  de Jomercic, el 24 de Byisbo
dz 2010 bajo 21 1o 4,258 A2l libro respecbivo, ——--- - o e e
consta que FUBEN MINSEI SONTOVITIF,  vardn, mayor de <dad, de Esta
vecindad, identificads con la cf2dala de ciudadaniz 1o, 7,463,030,
expedida en Parrvangquilla, en mi  <2ondicidén de Fepressntante legal

7/ Presidente  de la sociedad FROCAES 2. 2., oonforms a 1as --~------
facultadss otorgadas por los Estatutos Sociales, tods 1o cual ------

demuestrs  con el cervkbificads: ds existencia y representaciin legal
expedids por la Camawrzn e Comercic de Barrvanquilla, cue adjunts a
este  esorito me  pesrmite manifwo-ullwb gque confiers poder especial,

RN

amplis v suficiente al seficy MARILG LOEES LEC, varin, mayosr de -----
edad, de esta wvecindad, identificads oon la cé&dula de cindadania
o, 72.211.55%, expedida en Puerts Colombin (RElantics), para que en
nombre vy o representaciin de la sceiedad, realice log siguientes -----
Actog: 1. Bndisar  las Pacturas IMacionales e Internacionales de esas
ﬂumpaﬁiss iasta por 1a suma Jde AT MIL MILLOIIEZ DE PE3O3 ------------
($1.00G0.000.,000,00) Moneda Legal. 2. Suscribir Declaraciones -------
Cambbiarias, Aduaneras 7 Tributavias a las que esta okligada la -----
gu2iedad en e Jirs ordinaric de sus nejyocios, quedands facultado

Para notificarse, apeortar y  aclicitar prucehas relacicnados con las
declaracicnes  Cambiavias. El seficr MARIO LOFES LESH, queda ---------
facultads para nitificarse, aportar vy golicitar prusbkas, presentar
e3critos en casos qme resulte necezaric en Jensral a realicar todo

(2

acto,  diligencia | o tramite que congidere indigspensable para el -----
cabal ocuamplimients  del presente mandatd, --------- s mm e oo

CERTTIUPFTICA
Que en  esta Cimara Jde ComerTio nd aparecen insScripoicnes peostericores
e dooumentss referentes a reformza,  disclusifn,  liquidacziin o
nombramientos de repressntantes legales de la expreszada sociedad.

CERTIVFICA

Que su Ultima Fenovaciin fue c¢l: 31 de Marsoe de 2011,

La informaciin sobre  embaryss  Jde establecimients se suministra en
Certificados  de Maktricula, la Jde contrakos sujebos a vegistrc, en
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Certificados Especiales.
CERTIFICA

Que 1los actos de registro aqui certificados quedan en firme cinco
dias hdbiles despues de la correspondiente inscripcidén, siempre
que, dentro de dicho término, no sean objeto de los recursos de
reposicién . ante esta. entidad,:*y/o de apelacién para ante la
‘Superintendencia de Industria y Comercio. e T o
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7 ABSTRACT

Isolated human monoclonal antibodies which bind to and
inhibit human CD20, and related antibody-based composi-
tions and molecules, are disclosed. The human antibodics
can be produced by a transfectoma or in a non-human
transgenic animal, e.g., & transgenic mouse, capable of
producing multiple isotypes of human monoclonal antibod-
ies by undergoing V-D-J recombination and isotype swilch-
ing. Also disclosed are pharmaceutical compocitions com-
prising the buman antibodies, non-human transgenic
animalz and hybridomas which producc the huiman antibod-
ies, and therapeutic and diagnostic methods for using the
human antibodies.
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AR L

present in each vzell. Cell zupzimatants from 436 iransiec-
tantz were screcned for accembled antibody by IgG,e-
ELISA. Using thiz daiz, 111 irancicclanis were zelected Zor
progrecsion and furiher azcezcment in ciauc culture. Culiures
of the celected cell lines were evpanded and adapted to
low-serum contzining medium (containing bovine serum
albumin (BCA) and added 1% dFCS) and a further assess-
ment of productivity in static culture was undertaken
(ELISA and measurement of perceniage confluence). The 65
highest ranking cell lines ware celected for progreccion. A
preliminary assessment of the productivity of the selected
cell lines was made in batch chalze flask suspension culture
in low serum-containing medium (containing BSA and
added 1% dFCS). Based upon harvest antibody concentra-
tion (by ELISA) and acecptable growil characicristics, 30
cell lines were selectzd for further zvaluation in seiura-frze
medium using a batch chalz: flack cuzpension culture. The 10
cell lines that produced the highest antibody concentrations
viere further evalnatzd in duplicatz fed-baich zhale flazh
suspension cultures in cerum-free medium. Product concen-
trations al harvest wvere determined by prolcin A high
performance liquid chromatography (IIPLC), according io
well-knovn standard methods. All cell lines produced 2F2
antibody (denoted 2F27T) in good yizlds in ih: range of {rom
671-1323 mg/L as determinad by protzin A HPLC.

[0405] 11BST: In a cimilar way a GS-MS/0 cell line was
established for recombinani production of 11B8 (denoted
11B8T) modiiying the transfection proceduic slightly as
follows.

[0406] Four trancfections of FS/0 hosi cells were per-
formed, by electroporation with plasmid DIMA, using ihe
above linear DNA plasmid. After examining the resulting
colonies microscopically to verify thai the colonies vere of
a svitable giz: for assay (covering arzaizr than 60% of the
bottom of the well) and that only one colony wasz prezent in

each well, cell cupernatantc from 596 iranzZecianic were
ccrecned for azzerabled antibody by 1gG,k K
thic data, 100 franziccianic were selecied for progrezcion and
furiher asseoomeni in siatic culivre. Culweres of the sclecied
cell lines were expanded and adapicd io low-cecrum contain-
ing medium (containing bovine scrum alburain (BSA) and
added 1% dI'CS) and a furilier assessmeni of produciivity in
static culture wac undertalzen (ELISA and measurement of
percentage confluence). The 60 hizhest ranking cell lines
were selected for progression, and an additional 13 cell lines
for which productivity data was unavailable were also
progrezsed. A preliminary eszesiment of the producii /iy of
the selected cell lines was made io batch shake fask cus-
pension culture in low serum-containing medium (contain-
ing BSA and added 1% dIFCS). Based upon harvesi aniibody
concentration (by ELISA) and au‘t’plal)]c growth character-
icticz, 10 czll lines were selsctad for muh r cvaluaiion in
duplicate fed-batch shalie flack cuepencion cultures in low
cerum-containing mzdium (containing BSA and added 1%
dFCS). Product concentrations at harvest vrere determined
by protcin A high performance liquid <hroraatography
(HPLC), according io vrell-lnown standard mathode. Razed
on this one of the cell line was dizcarded. The recwliing 9
cell linez all produced 11DE aniibody (dzaoted “11BET’ )13
good yields in the range of from 354-771 mg/l. as deter-
mined by protein A HPLC.
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E::ample 4

Comparicon of Hybridoma-derived 2F2 and
Transfectoma-derived Recombinant 2F2T

[0407] By use of gel clecirophorecis (SDE-PAGE and
nailve agaroze pel electiophoresic) it war chown that 2F2
and 2F2T are of ihe same size, and only slighily differ in
electric charge.

f0408] Furthermore, 2F2 and 2F2T bind to CD20-trans-
fected MS/0 cellz and Paji cellz wath chmilar affinity as
measured by low cyiometry using FACScalibur™ (Becton
Dickinson, San Dicgo, Calif., USA). No binding o non-
transiccted MNE/0 cells was observed demonsirating  the
specificity of 2F2 and 2F2T. 2F2 and 2F2T also induce CDC
in a conceniration-dependent manner io the same exient in
APH-77 czlls (IgG placma cell leulemia), Daudi cells,
DOMH calls (vefraciory immunoblasiic B cell lymphoma
progressed from follicular centroblastic/cenirolytic lym-
phoma, DSMZ, Braunschweig, Germany) and Raji cells,
meazuring cell lyzic (number of Pl-positive eells) by flow
cylomety (FACEcalibur). In a zecond zxperiment, the con-
centrations of 2F2 and 2F2T were kopt constant while sermm
vras added in different concenirations. Mo significani differ-
ences hetween 2F2 and 2F2T were observed.

[0409] Finally, 2F2 and 2ZF2T bound (0 cell-associated
CD20 binds complement factor Clq strongly and to the
same extent. The experiment was performed in Dandi cells,
DOHH cells, and Raji cells using fluorescein-conjugated
anti-Clq polyclonal antibodies for detecting binding of Clq.

Example 5

Binding Characierisiics of Human Aniibodies
Against CD20

[0410] Einding o dilfcrent cell lincz: 115/0, 1IS/0 trans-
fected with human CD20, Daudi and Paji cells were incu-
baizd for 20 min at 4° C. with culture cupernatant containing
huiman aniibodie: 2F2, 7DC, and 1118 followed by incuba-
tion vith FITC-conjngated anti-buman [gG Ab. Binding vras
assessed by flow cyiometry using a FACScalibur flow
cvtometer. Fluorescence intencities were r'omparr*d with
negative control isotype matched samples.
FIG. 4, all three antibodies hownd to NS/ u,ll:. u'anslr't ted
with buman CD20, whereas no binding was observed to
parenial, non-transizcizd NS/0 cells. All three antibodies
also bound to the two different Burkitt lymphoma B cell
lines (Raji and Daudi) indicating that 2FF2, 7D, and 11B3

are CD20 specific. Supernatant containing 7D8 or 11B8
were tested under mon-saturating conditions, therefore,

lower mean fluorescence intensities compared to 2F2 are
observed.

[0411] EC,, valuc of 2F2 az determined by flow cytom-
ciry: In order 1o dewcnmins the apparem affinity of 2F2 for
CD20 ex cd on human B czlle, a binding curve was
mad: of 2I72 wzing isolaicd PEMC: from three human
donors ard gating of CD3-pegative cellz. The icolated
PBMC: vere incubated for 1 hour with a concentration
rangs of FITC labeled 2172 and analy.ed on FACS, and ihe
mean fuoreccence imenaity (MFEFI) determined. The MFEL
valuzs ars chown in FIGS. 5A and 5B ac x fuiction of the
aniibody conceniraiion. The ECy;, values were calculated by

~ou
usz of Graph Pad Prism 2.02 by non-linear regression. The
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EC;, value of 2F2 1 humans waz similar for all iheee donorz
Wilh 3 mean (zc.em.) of 2872127 ng/m! (1.920.1 nM).

[0412] BRinding of ***I-labeled mAbs to CD20 cxpressing
cells: mAbs were ifodinated vzing lodobead: (Picrce Chemi-

cal Co., Pockford, I11.). '**I-labelled mAbs were serially
dilutzd aud incutated with Damoz-EHRE (c:lle for 2 hour:
at 37° C. in the presence of sodium azide and 2-deoxyglu-
cose to prevenl endocytosis. The eell bound and free 125
labcled mAbs were thon scparated by centrifugaiion at
14,000::g for 2 min through a mirtur: of phthalsie oilz,
allowing rapid zeparation without dicturbing ihe binding
equilibrium. The pelleied celle togeiher with bownd aniibody
were then counted uzing a gamma counter (Wallac UIZ Lid,
Milton Veynes, UY).

[0413] As shown in FIG. 6, 2F2 and 11B¢ exhibit similar
K}5 (or similar saturation poinis) indicaiing ihai both anii-
bodies bind vith similar affinity. Hoveever, 11BS saiuraics ai
a lower level than 2F2 indicating that it recognized a
different form of CD20. This is also in agreement with a
fuither ¢xperiment showing ihai a similar sumber of 2F2
and riturimab antibody molecules bind: (0 CD20 on Ramos-
EHPE cclls and Daudi ccllz, as shoven by the zimilar levels
of binding saturation (approximately 2-3x10° antibody mol-

ccules per cell). 11B& and B1, in contrasi, saiuraic ai hali

this level and only about 1-2x10° antibody molecules bind
to the Ramos-EHRE cells (FIG. 7A) and Daudi cclls (FIG.
7B).

[0414] To exclude the poscibility thai ihe iodinaied antj-
bodies bind via Fe-reeeptors, binding curves were confirmed
by use of anti-CD20 F(ab'), fragments. Again, similar num-
bers of 2F2 and rituximab-F(ab'), frabmems bound io boih
Pamos-EHPE and Daudi cellz. Alzo in these experimenis,
the number of 2F2 or rituximab antibody molecules bound
o Pamos-EHPER cells and Daudi cells caturates at approzi-
mately twice the number of 11BE and 1 molecules bound
to the cells.

[0415] Dissociation rate: To determine the dissaciation
rate of the mAbz, Pamos-EHPRE czliz (final volume of 1 ml
in the presence of azide/2DOG) were incubated for 2 hours

at 27° C. with 2 ug/ml '*I mAbs to achieve maximuin
binding. Following czatrifugation in a microfuge (2000 rpm
for 2 mm) the cupernatant was removed, ihe pbllci quickly
recuspended in 1 ml medium, and immediately tran.ferred to
9 ml medium at 37° C. in a 15 ml conical tube. A varioug
timzc over the nert 2 hours, 0.4 ml zamplse werz removed

and separated on phthalate oils 10 deiermine the level of

radiolabeled mAbs remaining on the cell surface. A< shown
in FIG. 8, bo 2F'Z and 11D dissociared sigaiiicanily more
slowly from CD20 (han rituximab or B1.

[0416] Dizcociation rater of anti-CD20 F(ab), fragiacnts:
Pamos-EHBR cellz were saturated with 2 g/l of *251-
labeled F(ab). fragments of 2F2, 11B8, and rituzimab,
respectively. The Pamos-EHER czll: were washed and
incubated in the presence of a high concentration of the
unlabeled antibody. The mavimal (initial) binding io Pamoz-
EHPE cells viag <41 at 100% . Al zeveral time poink: over (he

next 3 hours following loading, 0.4 ml samplc: werc
removed and zeparated on uhthalalu oil 0 deicrmine ihe
levelr of radiolabeled mAb remaining or. the cell curface. A
can be seen from FIG. 9, 2F2 and 11132 dicoociaicd much
more clovsly from the curface of CD20 than rituximab. A1 90
min, approximately 50% of the F(ab), riturimab molecules
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were bound io ihe eell, whereas hall of the F(ab), 2F2
molzculis vere L‘ISZOleud after 2 houre. The Iy (I, ;) values
for 2F2, 11B8T, and rituximab arc calculated as follows:

I'(nl))« ’11'“” ka=ln 2t o(sec)=ln 2710800 (rcc)=6.4%

107%"sec™

"(()nh)z 11BET: Fy=ln 2/, (sec)=ln 2/0000(scs)=". 7

10°8

Fab), ddtuximab: ky=la 2/r) o(sec)=In 2/5400(scc)=

1.3x107* sec™*
[0417] Anil-CD20 wAb functional off rates: The impact of
ihe zlow 212 diczociation rate compared to rituzimab vas
aczecced in a funcuonal CDC aszay. To ihic end, Daudi or
SU-DHLA4 rccllz were pre-iacubated vath 10 gg/ml anii-
CD20 mAb or an w::typc control antibody, washed and
incubaied i medium for different ilme polnts. At these iime
pointz after ctart of the ascay, camples were incubated with
complement (normal human serum 20 vol/vol %) and then
incubated for another 45 min at 37° C. Thereafter, cell lysis
was determined on FACS by using Pl (propidium iodide)
staining method. The % lysed cefls (Pl-positive cells) are
chown in FIG. 10A (Daudi cells) or FIG. 10B (SU-DHL4
cells) as a function of incubation time. 2F2 induced high
CDC in both cell lines, and still lysed up to 90% of the cells
afier G hours, indicating that the CD20 saturation of the cells
remained suficiently high io induce complementi-mediaied
lyciz of most of the cells. Rituximab, in contrasi and in
agreement with the above dissociation rate studies, dissoci-
ated rapidly from the cells and failed to lnduce specific lysis
following ihe 6 houi Incubation periad. 11BE was uced as a
conirol and did not induce CDC.

Example 6

CDC of Human Aniibodies Against CD20

[0418] Serum preparation: Scrum for complement lysis
was prepared by drawing blood from healthy volunteers into
autosep gel and clot activator vacutainer tubes (BID bio-
sciences, Putherford, N.J.) which were held ai room tem-
perature for 30-60 min and then centrifuged ai 3000 rpm for
5 min. Serum was harvested and stored at -80° C

[0419] Flow cyiomeiry: For low cytoreiry a FACScali-
bur flow cyiometer viag ueed wiih CellQuest pro software
(BD Biozcicnces, Mountain viswy, Califl). At lcast 5000
events were collected for analysis wnh cell debris excluded
by adjusiraent of the forward zideward zcatier (FCS) thresh-
old.

[0420] CDC kinetics: In a first set of experiments (n=3)
the Einetics of CDC of five different B-cell lines, i.e., Daud,
SU-DHL-4, Raji, DOHH and APH-77, were determined by
adding 10 gg/ml 2F2, ntuximab and an lgG conirol anti-
body, reopeciively, for 10 min Uefore human cirum was
added. At several time intervals (up o one hour) after
induciion of CDC, ihe cells were sucpended in PI solution
and cell lysis (mumber of Pl-pozitive cellc) vzas measured by
flow cyiomeiry. The reculis are depicted in FIGS. 11A
(AMH-77 celly), B (Daudi celly), 11C (Paji ‘Lllu) 1D
(DOHII) and 11E (CU-DIIL-4). A5 :ccn, addition of anii-
bodics induczd czll lyeis wiihin § min. Interestingly, addi-
dom o1 212 resulied in a marked cell lyzic of morc than 80%
in all five B-cell lines. Rituximab induced more ihan 30%
ccll lysie only in he SU-DHL-4 and Daudi cell lines,
wherzas the celf lysis ol the DOHH cell line vas ~50%, and

2t
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less than 209 in ihe APH-77 and Paji cell lines. Ho lyciz
viac obcerved with the 13G control antibody (daia only
shown in FIG. 11B).

[0421] CDC scrum ftitration: In a scparate set of experi-
ments (n=5), NHS (normal human serum) was titrated at two
different antibody concenirations of 0.5 pg/ml and 5 yg/ml.
Celle were pre-incubated writly 2F2 or rituximab for 10 min,
before a copcentration cenge of 2THE was added. At 45 min
aftcr Induciion of CDC, cells were resuepended in PI solu-
tion. Cell lyzis (number of Fl-postitve c:lls) was measured
by flow cytometry. FIGS. 124-D chow the perceniage of
lyzed (PI-pogitive) cells as a function of MHS conceniration.
FIG. 12A chovre cell lysiz of Daudi cells, FIG. 128 c:ll
lysis of ARH-77 cells, FIG. 12C call lysis of DOHH cells,
and FIG. 12D cell tycic of P.aji celle. Increaced lyzic of cells
was observed with incrzased MHS concentraiion. Addition
of 2F2 cauzed maximal lysic of Daudi cells at the highest
HHS and antibody conceniraijon. Rituximab induced about
50% ccll lysiz of Daudi calls al ibe highesi HHS conczn-
tration.

[0422] In APH-77 cells, only the highest concentration of
MNHE and 2F2 led to approzimately 75% ccll lysis. Lower
antibody concentrations were insufficient to induce ARH-77

cell Tyzic. Pitwnimab was not able to induce cell lyciz of
ARH-77 cells in this cxperimant.

[0423] 2F2 vsaz able 1o induce HHS-conceatration depen-
dent cell lyzis of DOHH cellz at boih the high and ihe lov
concentration, wheicaz rituximab was not able io induce
lyciz under theze conditions.

[0424] Finally, 2F2 induced NHS-concentration-depen-
dent lyzis of Paji cellz, which vzaz only apparent by use of
5 pgfrol mAb. To lysiz was observed viiili riuximab.

[0425] In thece experiments, no lysiz waz obzerved with
the isotype control antibody (data not shown).

[0426] CDC aniibody titraiion: To measure the ability of
ihe anti-CPD20 anubodies w0 induce CIXC at low concenira-
tions, an erperimant was peiformed where the antibodizs
viere titrated (n=6). Various ccll lines were pre-incubated
with a concentraiion range of 2F2 and rituximab, respec-
tively, for 10 min before MHS waz added. After 45 jain
incubation at 37° C. (when maximal lyzis occurs) the cells
veere resuspended i Pl solution and cell lyciz (number of
Pl-positive cclls) vas measured by flow cytomeiry. FIGS.
13A (Davdi 2ellz), 13P (DOHH cellz), 13C (APH-77 cells),
and 131> (Paji cells) show the percentage of lysed (PI-
positive) cells as a function of antibody conceniraiion. Boih
2F2 and rituximab induced a concentration-dependent
increase in cell lysis. 2F2 inducad more than 80% lysis of
Daudi cells upon addition of 2 yig/ml, whereas with rituz-
imab this level was not rcached even after addition of 10
ug/ml. Furthermore, 2F2 induced more than 80% lysiz of
DOHH cells at 0.4 gg/ml, whercas minimal lysis was
observed with rituximab at (hic concentraion. The maximal
Iysic. of DOHH cells with miuximab (~30% of ioial csll
analyzed) was reached at 10 g¢g/ml. Induction of lysis of
APII-77 and Raji cclls by 2F2 was lower, but aull ~70%
lysis was reached ai an aniibody concentration of 10 ug/ml.
Ai s highest conceniration, riiuximab induced lysis in only
~23% of ARH-77 cells, and in only ~6% of Raji celis.

[0427] In a cimilar experiment, 212, 2F2T, 11BST, and
rituxirmab were investigated for iheir abiliiy to induce CDC

Aug. 26, 2004

of Daudi and Raji ccll lncs, sz2 FIGS. 14A and 14B. Also
in thic experiment more than 0% lycic of Daudi cellz was
observed with (transfectoma-derived) 2F2T at 10 ug/ml,
whereas rituximab reached only to 60% lyci¢ even al 10
ug/ml, cf. FIG. 14A. Lysic of Daudi cells with 2F2T was
identical to ihe lysis obtained with hybridoma-derived 2F2.

[0428] Ly:ic of Naji cslls was more diffcult, but again
both 2F2 and 2F2T inducid lyziz of Paji cells to a similar
cricni (FIG. 14B). Pituximab was not abl: to induce CDC
of Paji cclle which iz in agreecment with the ezperiment

shown in FIG. 13D.

[0429] As can be scen ivom FIGS. 14A and 14B ncither
Daudi nor aji ¢zllz were suzceptible to CDC by 11BET. B1
induced lysis of Daudi cells, but only to a small extent, and
wac not able to induce lycic of Paji cells.

[0430] CDC acilviiy of anii-CD20 in Daudi cells: To
determinz the CDC activity of each antibody, elevated
membrane permeability was accessed using FACS analysis
of propidium iodide (PI)-stained cells. Briefly, the Daudi
cells ware washed and resuspendsd in PPMI/1% PSA at
1x10 cells/ml. Various concentrations of human monoclonal
antibodies were added to the Daudi cells and allowed to bind
10 CIx20 on ihe cells for 10-15 min at room temperature.
Thereafter, secrum as a soures of complement was added to
a final concentration of 20% (v/v) and the mixtures were
incubaizd for 45 win at 37° C. The celle veere then kept at
4° ¢ until analyris. Bach cample (150 gi1) was then added to
10 44 of PI zolution (10 p#ro/ml in PES) in a FACS tube. The
mixiure was assezced lomediately by flow cytometry. As
showm- in FIG. 15A, 2F2 and 7D8 showed superior CDC
activity compared to rituximab.

[0431] Tn a cecond experiment, cells vere labeled with
human monoclonal antibodics as above, then washed and
incubated in PBS for 43 min at 37° C. prior o the addition
of human serum. This ensured that only antibody bound to
the cell af the time of ecrum addition was available io
activate complement for cell lyziz. Az showa in FI1G. 15D,
decreased CDC activity vas found for rituximab compared
to 2F2 and 7D8 indicaiing that the human anii-hodies (2FF2
and 7D8) are not affected by washing the cells prior 10 the
addition of serum.

{0432] CDC aciiviiy of anu-CL20 In Raji cells: CIC
acaviy was aszeszzd uzing Paji cells which have relatively
high surface expression of CD35 and CD59 and, therefore,
are more resistani (0 complement atiack. Human antibodics
wazie added io Raji cells and allowzd to bind for 15 min.
Human seruim (20%) was added and the mixiures incubaied
for 45 min ar 37° C. Az chown in FIG. 164, rituzimab vias
inedecuve in mediating CDC of Raji cells whereas signifi-
cant levels of cell ly¢is occurred in Paji cells opsonized with
22 or 7D8. Accordingly, 2F2 and 7D8 have a unique
capaciiy io lyss CD35/59 positive target cells.

[0433] In a separate experiment, Raji cells were pre-
incubated with saturating concentraiions of anii-CD55 mAb
(final concentration of 5 ps/ml) and anii-CD59 mAb (iinal
concentration of 5 po/ml) to block the effects of (hese
complement defense molecules. Human anti-CD20 antibod-
ies were then added along with serum (20%) as above for 45
min at 37° C. Az cshown in FIG. 16E, the blockade of CDS5
and CD59 molecules resulted in almost 100% lyzis of Naji
cellz vaith human aniibodics 2F2 or 7D8 whereas only a 25%
incrzase in cell lyzis vzas observed ucing rituzimab.

N\
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[0434] DPole of complement inhibiiorz I—FExprossion of
surface molecvles: Sloce complemsnt inhibitorz cuch az
CDSS and CD59 appear (o play an imporiani role in sus-
ceptibility 1o riturimab-induced CDC, an experiment waz
performed io deicrmine the exprescion of these moleenles on
the B-cell line: under investigation (Daji, Dandi, DOHI,
APRHN-77, and EU-DHL-1).

[0435] The cellz were stained with FITC-conjugated anti-
CD55, anti-CD59 and anti-CD20 antibodies and molecules
exprescion wac analyzed by flow cytometry. The recults are
shown in the below Table 1.

TABLE 1
Expression CD20 CDss CD59
APH-77 e
Reji +
DOHH e i
SU-DHL-4 et B 2
Daudi ++ + +

[0436] Tole of complemeni inhibitor: II—Elockade of
CD55 and CD59: To further study the roles of CD55 and
CDZ9 in anti-CD20-induccd CDC, both complement inhibi-
tor molesules were blocked by specific anibodies prior to
induction oi CDC (n=3). Paji celle were uzed becausz only
pariial lysic wac induced by 202 alone. Paji czlls (1::10°
cellz/50 ) veeie pre-incubaled vith a conceniration range of
212 aad riiwximab ogether with anii-CDS5 (5 wg/al) or
anti-CD39 (5 ug/ral) antibodics for 10 min, before pooled
MTHS (20%) wac added. Ai 45 min afier iaduciion of CDC,
cells vere resugpended in PI colution. Cell lysic (number of
Pl-pozitive cells) was meacursd by flow cyiometry, FIGS.
17A-C shovr the percentage of lysed (Pl-pozitive) cells as a
function of antihady conceniraiion, and chow one cvperi-
ment which is exemplary of three 2xperiments. FIG. 17A
chows incubation of Raji cells with anti-CD55 antibody,
FIG. 17B incubation o Paji c2lls with anii-CDS59 aniibody,
and FIG. 17C incubaiion of Daji cellz with and-CD35 and
anii-CDS59 aniibodics.

{0437] As can be seen in FIG. 174, addition of anii-CD535
antibody did not influence 2F2 or rituximab-induced CDC.
Addition of anti-CD59 zntibody increased susceptibility of
the cells to both 2F2 and to rituximab with ~20% (FIG.
17B). Addition of both anti-CD55 and anti-CD59 furiher
enhanced anti-CD20-induced lysis of cells with ~30% (FIG.
17C).

[0438] Polz of complement factors, io detsrmined by flov
cyometry [—C1q binding: Anti-CD20 antbodies (22 and
rituximab) and an isotype control antibody were added to
various B-cell lines. After 10 imin incubation, NHS (1
vol/vol %) was added. Afier furiher incubation for 10 min at
37° C. and washing of the cells, the supernatant vas
discarded and the cell pellet was incubated with FITC-
conjugated anti-C1q antibody. Data shovr mean fluorescence
iniensity of cells stained with C1qg and are depicted in FIGS.
18A (Daudi), 18E (+RH-77), 18C (DOHH), and 18D (Raji)
(n=6). The results indicated antibody concentration-depen-
dent increase in binding of Clq by 2F2, irrespective of the
B-cell line investigated. Moreover, C1q binding by 2F2 was
abays higher than binding by rituzimab, in all cell linz:
tested. Mo increase in mzan fluoreceencs vias obzeived with
the 1sotype control antibody (daia not shovn).

Ln
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[0439] Dols of complerment faciore, as determined by flow
cviometry [I—Complement activation via the classical
route: Fixaiion of C4c io aiiibody-coated cellz iz an indi-
cation of activation of complement aclivation via the clas-
sical rouic. Anii-CD20 aatibodicz (22 and rituzrimab) and
an 1zoiype conlrol antibody veere added to variou:s B-cell
lines. Adter 10 min Lacubation at 37° C., HHS (1 voljivol %)
wags added. Afier further incubation and washing of the cells,
the supernatant was dizcarded and the ccll pellet was incu-
baied wiih FITC-conjugaied anii-C4c aniibody. Data show
mean fluorescence intencity of cells ctained vrith C4c and are
depicted in FIGS. 19A (Daudi), 198 (ARH-77), 19C
(DOHH), and 19D (Raji) (n=6). Complement factor Cdc
fixaiion to 2F2 was demonstrated in all B-cell lines icsted
(n=3), with a maximum reached at ~1 gg/ml of antibody.
Fixation of Cdc after 2F2 binding was much higher than
afier rituximab, irrespeciive of ihe cell linc icsied. No
increase in mean fluoresoonce wac obzerved with the isotype
control antibody (data not shown).

[0440] CDC in beat-inactivated serum: Cells (Daudi cells,
APH-77 cellz or T'aji cells) and antibodiez (rituzimab, 2F2,
2F2T, 1188, and izotype control antibody HuMab-171LH
I3G1) were pre-incubated in a concentration range of anti-
CD20 antibodizs for 10 min, bifore NS (active or heat-
imactivated in a water bath at 57° €. at 20 min) was added.
Ai 45 min afier induction of CDC, cells vere resuspended
in PI solution. Cell 1yziz (number of Pl-pozitive celle) was
mzasursd by flovs cytometry. Mo lyzsis of the cells was
obzerved in the precence of heat-imactivated cerum, irrezpec-
ive of the cell-line and CD20-antibody used, no CDC vras
obzerved in the precence of heat-inactivated serum.

Example 7

ADCC of Human Antibodies Againct CD20 ADCC
Assay 1

[0441] Enrichment of human neutrophils: Polymorpho-
nuclear cells (neutrophile, PMM2) were enrichied from hep-
arinized vhole blood. Rlood vras diluted tvsice in PPMI
1640 and was layered on Ficoll (Lymphocyte Separation
Medium 1077 g/ml, 710 g, RT, 20 min; BioWhitaker, cat.
17-G29E, loi no. 0143 32) and cemrifuged at 2000 rpm for
20 min. The mononuclear cell layer was removed, and
erythrocytes within the pellet containing neutrophils were
hypoionically lyced uzing ice-cold MH,Cl colution (155 mM
NH,Cl, 10 mM NaHCO,, 0.1 mM EDTA, pH 7.4). The
remaining neutrophis were washed twice and resuspended
in PPMI 1640 supplemented with 10% FCS (I"PMI-10).

[0442] Enrichment of human peripheral blood meono-
nuclear cells: Human blood vas diluted twice in PPMI 1640
and blood cells were layered on Ficoll (Lymphocyte Sepa-
ration Medium 1077 g/ml, 710 g, RT, 20 min; BioWhittaker,
Cambrex Bio Scizncz Verviers, Verviers, Belgium, cat.
17-829E, Iot no. 0148 32). Peripheral blood mononuclear
cellz (MMCz) werz collected from the interphase, washed
and resuspended in PPMI 1640 culture medium supple-
mented with 10% FCS, 2 mM L-glutamine, 3 U/m] peni-
cillin, 50 uo/ml strzptomycin (all derived from BioWhit-
talzer) to which 25 mM HEPES (RioWhittalzer) vsas added.

[0443] ADCC cet up: Tarzet B-cells (frezhly isolated
B-cells or from B-cell lines) were labeled with 20 uCi 3*Cr
(Amersham Dioscizcnczz, Uppsala, Sweden) for 2 hours.
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After exicnsive washing in DPMI-10, the czlls wers adjusizd
0 1..10° czllz/ral. Wholz blood or izolaied efzcior ¢zl (50
ul; MMCz, PMIT) or plazma (50 p), cencitizing antibodiez
(50 1), and PPMI-10 (50 zd) were added to round-botiom
microtitcr platc: (Greincr Bio-One Gmbll, Triclcnhavscn,
Germany). Azzayz were ciaried by adding iargei cells (S0 )
giving a final volurae of 200 gl. For icolaicd eifecior cells,
an eitzcior io taraci (E:T) raiio of 40:1 vwaz uzed. For whole
blood, an amount of 33 vol/val % was uzed correzponding
i an esilmaied citzcior to iarget ratio of 40:1. Afier incu-
bation (2 bourz, 37° C.), ascay: ware cloppzd by cenirifu-
gation, aad *'Cr release from triplicaiss was measured i1
counts per minuke (cpm) in a ecintillation counter. Percent-
age of ccllular cyioiozicity vias calculated using ihe follow-
ing forrmula:

% specific lysis=(experimental cpm-basal cpm)/

(maximal cpm-basal cpm)x100
[0444] with marimal *1Cr release daterrained by adding
perchloric acid (3% final conceniration) io iargei cells, and
bacal release measured in the aboence of Zensiiizing anii-
Lodies and effector cellz.

[0445] Siatistics: Data  were analyzed by one-way
AHNGVA, followzd by Tubey’s muld comparicon posi-hoc
test. Analysis was performed using Graph Pad Prizsm (ver-
gion 2.02 for Windovs, Graph Pad Software, Szn Dicgo,
Calif., USA).

[0446] Lyzis of AT'H-77 cells: In a firzi 52t of experimenis,
ARH-77 cells ware used as targzt cells (FIG. 20). Addiiion
of 2ZFZ (n=3), rituximab (n=3) or 11B3T (n=1) resulted in
MHMC-mediaied lysis of ARH-77 cell: of approzimaiely
50%. Ho specific lysis was observed in the presence of
neutrophils. Addition of plasma (io evaluaic ihe role of
complernent) induced lvzis of ARH-77 cells afier incubaiion
with ZFZ, but not afier incubation with rituximab (p<0.05,
2F2 5. no antibody, AMOVA) or LIECT. In ihe presence of
whole blood, lyzic of APH-77 cellz increazed after incuba-
tion with 2F2 (p<0.05, 22 vz, rituximab and 2F2 va. o
antibody, ATTGVA), bui not with rituximab. Spacifc lysis
induced by rituximab vras in fact very low in the prezence of
whole blood. T1BET induczd cell lysiz of approxzimately
25% (n=1)in the prezence of wiol: blood. In the absence of
antibody non-epecific lyziz of 10-15% vaz obzzrved.

[0447] Lysis of B-CLL cells: In 2 second set of experi-
ments, chronic B-lymphocytic leukacmia (B-CLL) cells
obtained from B-CLL patients (n=12) were subcloned for 5
roundr and then used as target cellz in the zzperiment (FIG.
21). In the absence of antibody, no specific lysis was
obzsived, but addition of 2F2, 11BCT or rituzimab (10
pg/ml) increased MMC-mediated spectfic lysis to 10-209
(p<0.001, AMOVA). Incubation of iargei czllz with plasma
and 2F2 induced cpecific Iyziz of B-CLL cellz, whereas no
cpeeific lyzic wac obzerved with 11B2T or riunimab
(p<0.001, AMOVA). Morzover, 2F2 mediatzd specific lysis
of B-CLL cells after incubation in whole blood. No specific
Iyciz of R-CLI cells by whole blood was obscived wiih
HEET (p<0.01, AHOVA) or situimab (p<0.001, ANOVA).
Mo specific lyziz was obzerved ia the presence of ncuiro-

phils.

[0448] Pecause riturimab was able io mediaie sficclive
ADCC but not CDC of the tuimor cellz tesied, ii is lilely ihai
whole blood-induced B-cell lysis by 2F2 iz mediated via
complement.
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[0449] Lyzis ofhairy cell leulacmia (HCL) cells: In a third
cei of exparimente lyzis of HCL cells by 2172, 11B8T, and
Adfurimab by ADCC or ta ihe precence of plazma or whole
blood waz determined. Data are choven in FIG. 22, Whereas
ncutrophils could not mediate ADCC imrespective of the
mAb uezd, TIBET waz able io induce MITC-mediated lysis
ol HCL. celle more cificienily than 212 (p<0.001, ANOVA)
or rivnximab (p<0.035, ATTOVA). 2F2 and rituximab veere not
abl: (o induc: MMNC-mezdiated lyzis of HCL celle. Plasma-
mediaed lysic of the cells vas sirongly enhanced with 2F2,
az comparsd 0 rituximab (p<0.05, AMOVZ), 11P3T
(p<0.01, AITOVA) or vithout antibody (p<0.001, A1 TOVA).
When lysic induced by anti-CD20 in the presence of whole
blood vsas ziudicd, 2F2 induced complete lysis of cclls, and
wag superior to rlinximab (p<0.01, AMOVA), 11B&T or no
antibody added (p<0.001, ANOVA).

[0450] Lyciz of B-ALL cells: Uzing cells from two paticnts
ihe ability of 2F2 and rituzimab to induce lyzis B-ALL cclls
by ADCC or complsment vsaz mvestigated (FIG. 23). As
was oboeeved in the previous experiments, 2F2 and ritux-
imab induced MIC-mediated ADCCE of B-ALL cells to a
similar extent. Dut again 2I°2 was able to induce plasma- and
whole blood-mediated lysis of B-ALL cclls, whereas ritus-
imab was not.

[0451] Lysizc of iollicular lymphoma cellz: When lyzis of
follicular lymphoma cells (n=2) was investigated, a different
picture emerged (FIG. 24). A minor PMN-mediated lysis of
cellz with 2F2 war obzerved, and both 2F2 and rituximab
were noi able io induce MNC-mediated ADCC. 11BET was
still able to induce MNC-mediated lysis of approximalely
20%. Althcugh a relatively high plasma-mediated lysis was
induced by. rituximab, complete plasma-mediated lysis was
observed with 2F2. Also with whole blood, complete lyzis
was obzerved vrith 2F2, whereas 70% lysis with rituz:imab.
Minimal plasma- or whol: blood-mediated ly:iz by 11B8T
was observed.

[0452] Lysis of primary manile cell lymphoma cells: Spe-
cific lyzic of manile c2ll lymphoma czlls waz more difficuli
to induce (n=1, FIG. 25). Minimal or no lyzis by 2F2,
11BET or riiuzimab veas observed afler addition of PMM or
MIC and CD20 mAbz. However, 2IF2 wag ctill able to
induce approximaicly 40% lyzic by plazma or whole blood,
vhereas with rituximab only 16-20% of the cells were lyssd.
11BS8T was not able to induce lysis of primary mantle cell
lymphoma cells.

[0453] Antibody concentration-dezpendent lysis of ATH-
77 czlle in whole blood: In a further experiment (n=4)
dozc-deprndency regarding ibe inducion of ADCC on
APH-77 celle n the pragznce of vihole blood vwaz analyzed.
Az can be ceen  FIG. 26, tiraiion o 2F2 induced a
dore-dzpendent increasz in the percentage of cpecific lyzis
(p<0.03: ircatmeni-cicel, ivo-vay ATOVA) of ARH-77
celle. Mo gpeciiic lysiz of APH-77 2clls was observed vaiih
rituximab.

ADCC Assay 11

[0454] Preparation *!Cr-labeled target cells: ARH-77 cells
and Paji cells were collected (3::106 cells) in PPMI++, spun
down (1500 rpm; 5 min), recuspended in 140 gl **Cr
(Chromium-51; CIS11-1 wCi, batch 12; 140 g is about 100

#CY) and igcubated (37° C. water bath; 1 hour). After
washing cellz (1500 rpm, 5 min, in PES, 2:9), cells were

o



US 2004/0167319 Al

resuspendad in DPMI+ and counted by wypan blue exclu-
zion. Cellz wers bronght at concenivation of 2::10% czllz/ml.

[0455] Preparation of effecior cells: Fresh peripheral
blood mononuclzar cellz (MHNC) vicre izolaied from 40 ml of
heparin blood by Ficoll (Bio Whittaker; lymphocyte sepa-
ration medium, cat 17-829E) via manufacturer’s insiruc-
iionc. Afler resucpension of cellz in PPMI++, cells vrere
counled by trypan blue exclusion and adjusted to a concen-
tration of 1x10° cclls/ml.

[0456] ADCC cet up: 50 g RPMIs wac pipeited inio 96
weells plates, and 50 4 of *'Cr-labeled target: cells ware
added. Thereafter, 50 gl of antibody was added, diluted in
RIMI++ (final concentrations 10, 1, 0.1, 0.01 gg/ml). Cells
were incubated (PT, 10 min), and 50 ul 2fector cells vrere
added, resuliing in an efiecior io iargei raiio of 50:1 (for
deierminaiion of maximal lysis, 50 g 5% Triton-X-100 was
added instcad of effecior cells). Cells were spun down (500
rpm, 5 min), and incubated:(37° C., 5% CQ,, 4 hours). Alter
spinning down the cells (1500 rpms, 5 min), 100 wul of
cupernatant vwac harvesied 1ato micronic inbez, and counied
in a gamma counter. The percentage specific lysic was
calculated as follows:
% specific lysis=(cpm sample~cpm target czlls only)/
(cpm maximal lysis—cpm target cells only)x100

[0457] Siaiisiicz: Data were analyzed by one-way
AMOVA, follovred by Tulzzy’s multi comparizon posi-hoc
test. Analysic was pecformed using Graph Pad Pricrn (ver-
sion 3.02 for Windows, Graph Pad Sofiware, San Diego,
Calif., USA).

[0458] .Antibody concsnirailon-dependeni lysis of ARH-
77 and Raji cells: 2I'2T and 11BST were iesied for iheir
ability 0 induce ADCC of APH-77 and Paji cells (n=3) in
comparison with rituximab.

[0459] A dosc-efiect rzlation with D20 mabs waz
obcerved in ADCC oif ARI-77 cellz uzing MHC as cifecor
cellz (FIG. 27). Boih 2F2T and 11RET inchiczd zpecific lysiz
ol &PH-77 cellz which vas maximal (5055) ai 10 wg,ml of
mAb. Miivzimab induczd only 25% lysis of iarger cells.
Addiiion of ihz izoiype conirol antibody (Huldab-ILH) did
not induce ADCC. o specific lyzis was observed wiihoui
addition of MNCs (data not shown).

[0460] *Mhea Paji <=1z vrere usid as warget eslls, a similar
picturz az vith ARH-77 c2lle emerged (FIG. 28). Boih 2F2T
and 11BCT induced MMNC-madiaizd lysis of Raji cells, albeii
that 2F2T seemed more potent than 11B8T at low concen-
irationz. The maximum lysic reached with 2F2T and 11BST
vias approzimaiely 35%. Diturzirab induced MHNC-medi-
ated lyziz of Raji cellz, although only 20% of argei cells
weere succeptible io rliuximab. Addidon of die isoype con-
irol aniibody (HuMab-KLH) did noi induce ADCC. No
specific lysiz vaas observed wiihout addition of MHCs (daia
not shown).

Example 8

FRET and Triion-X Insolubiliiy Analysis

[0461] Preparation of Cy2- and CyS-conjugatsd mAb for
fluorezcence reconance energy trancfer (FRE'T): Monaclonal
antibodies were directly conjugated to bifunctional MHS-
ester derivatives of Cy2 and Cy5 (Amazzrham Biozziznces
UY. Ltd) ac described jn the manufacturer’s insiruciions.
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Brieily, mAb were dialyzed against 0.1 M carbonaie/bicar-
bonaie builer (pH 9). Therzafter, dye wiac dizzolved in H,0,
immediately added to 1 mg of the mAb, and incubated at
roont temperature in the dark for 45 min. The labeled mADs
were scparaicd from the unconjugaicd dye by acl chroma-
tography using a PD10-Sephadex G25 column equilibrated
in PES. Molar ratioz of coupling were defermined spectro-
phoiomeirically {rom e55,=150/inM/cra for Cy3, e450=250/
mM/cm for Cy5, and €4,,=170/mM/cm for protein, and
ranged frotm 5- to 5-fold ¢xcess dys:protein.

{0462] FPET analysic: Daudi cells vrere recuspended at
5x10° cells/ml in PBS/0.1% BSA, and equimolar donor
(Cy3)-conjugated and acceptor (Cv5)-conjugated mAb were
combined and added io the cell suspension (final concen-
tration 10 ug/ml). Cells were incubated for 30 min in the
dark, at 4° C. or 37° C. Each experiment included cells
labeled with donor- and acceptor-conjugated mAb afier
pre-incubation with a 20-fold molar excess of unconjugated
mAb, and cells labeled with donor- or acceptor-conjugated
mAb in ihe prezence of equimolar unlabeled mAb. To acsess
the aszociation of labeled antigenz, flow cytrometric FRET
measurement was carried out using a FACScalibur (BD
Biosciences). The fluorescence intensities at 585 nm (FL2)
and 650 nm (FL3), both excited at 438 nm, and ihe fluo-
rescence intensitics at 661 nm (FL4), excited at 635 nm,
were delected and used to caleulatz FRET according o the
cquiitztion belovs, whers & 15 accepior (Cy3), and D is donor
(Cy3). All values obiained were correcied for auiofluores-
ence using ihe following formula:

[0463] FRET=FL3(D,A)-FL2(D,A)/a-FL&D,A)/b

[0464] where a=FL2D)FL3(D), and b=FL4(A)
FL3(A)

[0465] Correciion parameiers were oblained using daia
collected from cingle-labeled cells, and zide angle light
scattering was veed to gate out debriz and dead cclle. FRET
between donor and acceptor mAb derivatives on dually
labiled cell ic expreczed in termz of accepior enzitized
emiccion at 428 nm. Larzer FPET values indicate closer
phyzical atsociation of the donor- and acceptor labeled
antibodizs or a higher density of accepior-labeled mAb in
the vicinity of donor-labeled mAb.

[0466] Acczcomenl of raft accociated antioen by Triton
¥-100 (TX) inzolubility: A~ a rapid acceccment of the
presence of antigen in rafi microdomains, a flow cytometry
method based on Triton ¥-100 (TY) incolubility at low
temperaturec warn uced, ac dencribed previously T brief,
Daudi cellz were wached in PPMI/1% BSA and resuspended
at 2.5x10%ml. The cells (100 al) vrers then incubated with
10 riz/ml of TITC conpugaicd mAb for 15 min at 37° C,,
wached in cold PBE/1% DEA/20 mM codivm azide (PES-
BS), and the sample vz divided ia hall. All samples were
kept on ice throughout the remainder of the assay. One half
was maintained on ice to allow calculation of 100% surface
antigen levele, whilct the other wage treated with 0.5% TX for
15 min on ice to determine to proportion of antigens
remaining in the insoluble raft fraction. Cells were then
maintained at 4° C. throughout the remainder of the assay,
vazhed once in PB5-BE, sezuzpended in PR3-BS and
azzezced by ilow cyiomeiry. Yo determine ihe conctituiive
level of raft ascociziion of the targzt aniigen:, celiz were first
aeaied wiih 0.5% T for 15 min on icc and vsashed in
PES-DE prior io binding of FITC-labeled mAb.
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[0467] Az shown in FIGS, 294, 29B, and 29, fluorescence
reconance enargy trancfer (FPET) anzlycic indicaizz cluz-
tering of CD20 upon incubation with 2F2 or 7DS. 1o such
<luctering war observad upon incubation with 1188, Theee
resuliz arc conzicient with the T treaimeni daia, <f. FIG.

20C, (ie., 2F2 and 7DE, wnlie 11PC rimain wiih the
inzolublz fraction of the cell follovring binding) a1d support

the conczpi that 2F2 and 7D, upon binding, iranzlocais
CD20 into lipid raft compartment of the B cell membrans.

[0468] s shown if FIG. 30 (FRET values and 5.6.m. of
threc experiments using one-way AMOVA followed by
Tulkey’s multi comparizon post-hoc test) the FRET analysiz
indicates clustering of ritwzimab and 2F2, whereas no cluz-
tering was observad with 11BET. Thace data are in agrze-
ment vith the data obtained afler treaimeni wih 0.5% T
prior to binding of FITC-labeled miAbs as chov in FIG. 31
(n=2).

[0469] Prepacation of lipid rali {ractions and Wesiern
blotting: Anothzr way (o camine the accocialion of CD20
with lipid railz, is to invectigaie the distribution of CD20
between the raft and non-ralt membrane (ractions vsing the
sucrosc gradient fractionation method as disclosed by
Deans, J. P, ctal,J. Riol. Chem., 1908, 273(1): pp 344-348,
except that Opiiprep (Sigma) was nsed insiead of cucrose.
Monoclonal amibodies direcied against CD20 (10 ug/ml)
were allowed fo bind io Daudi cells (1x107) for 20 min at
37° C. Following ihis incubaiion, ihe cells were pelleted,
wached twie: wiih FB3 and lyced in ice-cold lyzis bufier
(1.0% T in ME3-buifered saline (25 mM MES, pH 6.5,
150 mM NaCl, 1 mM phenylmethylsulfonyl fluoride, 5
pg/ml aprotinin, 5 wg/ml leupepiin, 10 mM EDTA)). The cell
pellet was resuzpended thoroughly and incubaied for 20 min
on ice. Thereaficr, ihe lysaie was mixed with 400 ul cold
60% Opuiprep (Sigima). The sample was overlaid with a 600
¢l step of zach 25%, 20%, 25%, 20%, 0% Optipiep in lysis
builer. The gradients were spun at 40.000 rpra at 4° C. for
1€ hourz. Six fractions from the top were collecizd, recolved
on a 4-15% SDS-PAGE g1, tranzferred onio niirocellnloze
membranes and incubated with primary antibody (mouce
anti-CD20 polyzera; Seroter, UL), followed by HPP-con-
jugated secondary antibody (rabbit anti mouvze-HPP; Jacl:-
son, Bar Harbor, Mc., USA). Blots were vimnalized uzing
Superzignal West Dura extended duraiton subsirae (Picres,
Woburn, Masz., USA).

[0470] The resulic are shown in FIG. 32, As it can be seen,
CD20 molecules arc conflied io il high-density fraciion S
(untreated cells). Cells treated with rituximab chowed a
distiaci shift in CD20 disiribudion with a significant propor-
tion in the lower density membrane fracdons 2 and 3,
coincident with the fraction where membrane rafts are
expected to sediment. Cells treated with 2F2 alzo chowed
thiz chift to fractionz 2 and 2. In coatrazi, cells treaicd with
11B8T for 20 min showed a similar distribution io unireated
cells, with CD20 molecules in fraction 5. In conclusion
binding to 2F2 and rituximab induces a shilt of CD2Z0
molecules to the lower density membrane fractions, whereas
biading to 11B8T docs nof.

Example 9
Apoptosis of Burkitt Cell Lines with Human
Antibodies Against CD20
[0471] Apoptosis: Daudi cellz, 0.510° in 1 ml tizzus
culture madium, vierz placed into 24-v:1 flai-boiiom plates
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wiili 1 or 10 geg/ml m.Ab or control antibodies, and incubated
ai 27° C. Afier 20 hourz, <cllz vere harvested, wached in
Annezin-V-TITC binding buder (B biosciences) and
labeled viith Annexin V-FITC (BD bioceiencez) for 15 min
in ihe dark ai 4° C. The cells weee kopi at 4° C. until analysis.
Each zample (150 ) was added to 10 g of PI solution (10
pg/ml in PES) in a FACS wbe. The mizture wan assccsed
immediaizly by flow cyiometry using a FACScalibur fow
cywmeter with CellQuest pro sofivvare (ED Biosciences,
Mountain view, Calif.). At least 10,000 events were col-
lected for analysis.

[0472] Inducidon of apoptosiz in Daudi cellz: Daudi cells
wire mcubaizd for 20 hour: 1n the preczace of human
amibodies againsi CD20 (1 pg/mal) (without the addition of
a secondary crozz-linking antibody). Induction of apoptosis
wag accecced by Annexin V/PI Ztaining uing flov: cytometry.

[0473] Az chown in FIGS. 33A-G, 11BC shows clear
evidene: of inducing apoptosis (siilar io that induced by an
anii-IgM aniibody). 2F2 and 7DC did not induce apopiosis
oi Daudi cells. An apoptosis-inducing mouze ami-CD20
antibody, AT€0, vsac ueed as a control.

[0474] Induction of apoptosis in Raji cells: Induction of
apopiosic of Paji eelle war tesied with » conceniration range
of CD20 mAbs. FIG. 34 shows the percentage of annexin-
V-pogitive cells. Ac can be seen from FIG. 34, the positive
control mouse anti-human CD20-mADb, B1, induced a con-
centration-dependent increaze in apoptosiz of Paji cells with
a mavimum of approvimately 70% at 10 grg/ml mAb. Also
11E¢ wacz a ctiong inducer of apoptociz, resulting in apop-
tocic of Paji celle with a marimum of 53.4% at 10 ug/ml
mAb. On the other hand, 2FF2 and rituximab were very poor
in inducing apoptosis of Paji cells, with slightly elevated
levele of apoptosis compared to negative control levels.

[0475] Induction of apoplosis in Daudi cells: The same
plctuie 2mergzd when Davdi cells were used as target cells,
alier addition of 1.0 gg/ml CD20 mAbL (FIGS. 35A and
335B). Data in FIG. 33A chow the tolal of anne;:in-V positive
celle, and data in FIG. 35B (the Y-axi: chowing anoezin-V,
and the YW-axiz showing PI) zhow the percentages of Daudi
celle in early apopiosic (annexin-V pozitive and Pl negative)
and laie apopiosic (annexin-V pocitive and PI positive).
Apain, Boili B1 (05.9%) and 11BST (56.3%) were strong
mnducers of apopiosic (IFIG. 36), when used at a concentra-
tion of 1.0 yig/ml. Addition of 2F2T resulted in a low level
of apoptotic Daudi cells (17%). Addition of rituximab
resulted in approximatsly 29% apoptosis of Dandi cells.
Addition ol isotype control antibody HuMab-KILH did not
induce apoptosis of Daudi cells (6%).

Example 10

Homotypic Adhesion of Cells with Human
Antibodies Against CD20

[0476] Homotypic azgregation correlates with induction
of apopiosis. Therciore, the ability of the anti-CID20 mAbs
1o induce homotypic aggregation of R cells was investigated

[0477] Homotypic asggregation of Pamos-EHPR cells:
Pamoc-EHPE eellz (0.5::10°% in 1 ml tizsue culture medium)
were incubaied ai 37° C. ior 4 hours in the presence of
anti-CD20 antibodics 1188, 2F2, or 7D8 (without cross-
linking) and induciion of homotypic adhesion vras azzessed
by lighi microscopy (as described above).
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[0478] Az zhown in TIGS. 36A-E, 11B8 causcd cricnsive
agaregation of Pamoc-EHDE c:lls (cimilar to th: aggrega-
iion cauzed by murine anii-CD20 aniibody, AT0). 2F2, and
7D€ did not induce homotypic aggresation of Ramoz: cells.

[6479] Homotypic agarezaiion of Daudi cclls: Daudi 2cllz
were placed into 24-vell flai-boliom plaiez with 1 or 10
#g/ml anti-CD20 mAbz or control aniibody, and incubaicd at
37° C. for 4 hours. The exieni of homotyyic aggregation was
deizemined by light microzcopy. As can be z2¢n fom FIG.
37, 2F2 hardly induced homoiypic aggrzgation of Daudi
celle, with 1.0 pg/ml (and 10 pg/ml, data not :hown).
Rituximab gave little homotypic aggregation of Daudj cells.
In contrast, the B1 antibody was a strong inducer of homo-
typic aggregation.

Example 11

Iramunotherapy Using Human Aniibodies Against
CD20

[0480] Therapy with hizh dos: (100 p¢) 2F2 and 7D8 of
SCID mice challenged with Daudi cells: The SCID mice
veere obtained from Harlan UTZ1td., Blacl:thorn, Onon, U7,
and bred and maintained under pathogen iree conditionz.
Daudi cells (2.5:10%) were injected Lv. into ihe iail vein of
cohorts of 12-16 weeks old SCID mier, followed 7 days
later by tojection of 100 ug of 2F2 or 7D8 via ihe same rouie.
Anigalz were zacrificed upon prezentation of limb paralycis,
according to the instructions of the animal ethics commitiee.
Ag shovn in FIG. 38, curvival of the mice is prolonged after
trecatment with 2I22 or 7D8.

[0481] Therapy with high dose (100 gg) 2F2 and ritux-
imab of SCID mice challenged with Tanoue cells: Tanoue
cells (2.5::10° in 200 g1l PBS) vrerz injected Lv. into ibe tail
vein of cohorts of 12-16 vreel: old SCID mice (Harlan UL
Ltd., Plackthorn, Oron, UY) followed 7 days later by the
injention of 100 grg (in 200 4l PBS) of anti-CD20 mAb via
the same route. In this experiment, 2F2 was compared to
rituximab and B1. Animals were cacrified upon presentation
of rear-limb paralysis. The results are shown in FIG. 39. At
day 39, the firet two control mice died, and death vithin this
group war complete at day 54. Only onz wouzz died vithin
this time interval following 2F2 treatment and curvival vzac
considerably increased for the other mice in this group. One
mouss died 81 days {ollowing Injection of the tumor cells
and the reraining mice (60% of ihe toial number) survived
beyond ihe ierminalion of the experiment ar 100 days post
tumor challenge. Rituximab in coutrast only increased sur-
vival for 2 out oi 5 micc (dying aw 66 and &5 days post
challengz) and none of the mice survived until the end of the
experiment. In the Bl-group, ihe survival of SCID miice was
similar (o that in the 2F2 group, with iwo mice dying on day
48, and one mouse on day 76. In ihis group, fory percent
was alive at the time the experiment was ierminaied.

[0482] Doce recponze of 2F2 and rituximab treaiacni of
SCID mice challenged with Daudi cells: To ascess the
efficacy ol 2F2 in comparison to rituximab in protection
against tumorigenesis, a dose titration was performed ia
therapy of SCID mice challenged wiiky Daudi tumor «ells.
Daudi cellc exprezz more CD20 than Tanouve czll: and are
more sensitive to Lilling in vitro. 10 group: of SCID mice (4
per group) and 1 control group (5 SCID mice) were injected
with 2.5:10° Daudi cz1lz (in 200 1 PES) iv. on day 0, and
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hien irsaizd with 20, 5, 2, 0.5 or 0.1 3 (in 200 gl PES)
rituximab, 2F2 or PES (coateol) Lv. on day 7. Animals were
caciificed upon prezentation of rear-limb paralyecis. The
rzeultz are chown in FIG. 40.

[0483] In il conirol group, all mice died vithin the time
intseval of 26-29 days. Hoveever, a clear dose-:fiect relation
vas obzzrved with 2F2 (FIG. 40, upper araph). Whereas no
et was obeerved with dozes of 0.1 g and 0.5 pg 2F2, as
little a2 2 gg 212 zubstandially ericnded curvival until day
41, 5 pa 2172 griended zurvival untl day 47, and 20 ng 2F2
ertendad curvival even until day 50.

[0484] In coutrast, rituximab even fested at the highest
dose of 20 ug only slightly increased survival and no
dose-cflect relation was therefore cobserved at the lower
concentrations tested (FIG. 40, lower graph).

{0485] Therapy of SCID mice with Daudi tumors by
11BET and B1: Daudi cclls (2.5:410°%) in 200 21 PBS were
injected i.v. into the tail vein of cohorts of 12-16 week old
SCID mice, followed 7 days later by the injection of 100 ug
1128 or ©1 10 200 40 PBS via ihe came rovic. Animals were
cacrificed upon prezentation of rear-limb paralyzic. In con-
ol mic: treaisd with PRE, all mice dicd within a tine
interval of 33-52 days (FIG. 41). 11D8T treatment strongly
proecied the mice, wilh mics dying beiveeen 72 and 92 days
poct tumor challenge. In the B1-treatment group, most mice
survived until day 98 and 40% of the mice survived beyond
the end of the experimeii, 1.e., day 100.

Example 12

Evaluaiion of Anii-CD20 Aniibodies in a Daudi-luc
Xenograft Model Using SCID Mice

[0485] The therapeuiic eificacy of ani-CD20 antibodies
was 2valuaicd in a mouze model in which dizzeminated
ouigrovili of luman B-ccll wmor cells i followed using
external optical imaging. In this model tumor cells are
aanstecied wiih freily lucifera
luciferin (Molecular Probes, Leiden, The Hetherlands) to the
mice ihe labeled cells can be detected in vivo by biolumi-
agsceni imaging using a highly sensiitve CCD camiera, cf.
Weiierwald et al. (2002) American Jouraal of Pathology,
160(3):1143-1153.

[0487] Daudi cells were transfected with gWIZ lucifcrase
from Gene Therapy Systems (San Diego, Calif.) and cul-
tured in RPMI with 10% FCS, Pen/Strep, Sodium Pyruvate
and 1 ugfml puromycin (Sigma). Cells were analysed for
luciferaze cxpreseion (erpreceed in PLU:10° cells) in a
lurninometer and for CD20 cxpression by FACS. 2.5x10°
luciferase-transfected Daudi cells/mouse were injected i.v.
into SCID mice. Fight days after inoculation, the mice
received a single dose (10 ug) treatment of 2F2T, 11B8T,
ritvximab, B or isotype control antibody (hulzG1) (6 mice
per treatment group). For imaging, mice were anesthetized
by Lp. injection of a mixture of Leiamine/ylazine/atropine.
Syaihetic D-Luciferta (codium zali, Molecular Probes) vias
given i.p. at a dose of 25 jng/ml. Mice were then placed in
a lighi tight bozx and aftcr 3 min, imaging was started using
a VereAiray 1300F liquid nitrogen cooled CCD detector
(Roper Scientific). Photons emitizd from the Juciferase were
counied over an expocure period of 5 min. Under illumina-
tion black and white images were made for reference.
MectaVue zoftvzare (Universal Imaging Corp) was used for

zz. Upon administration of
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capitulo quinto del titulo primero de la Circular Unica N 10 de 2001.
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