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Seiior Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.
Referencia : Expediente N° 11 179622
. Asunto : Oposiciéon a la solicitud de patente de Invencién titulada
“ANTICUERPOS ANTIVEGF Y SUS USOS’
Solicitante : ABBOTT BIOTHERAPEUTICS CORP.
Opositora : PROCAPS S.A.

e 5

O i T

Publicada en la Gaceta_de la Propiedad Industrial ~— .

= AN
N2648 del 16 dé julio de 2012

/::/ 7

Yo, ELMNA’I/S’AUMMORENO BOHORQUEZ, abogada en ejercicio, identificada

como aparece/al‘/gie de su firma, con tarjeta profesional No. 83823 del Consejo

Superior /de/ia Judicatura, en mi condicion de apoderada de la sociedad PROCAPS
/

S.A. conformada bajo las leyes de la Republica de Colombia y domiéiliada en la ciudad
deBarranquilla, Colombia, atentamente manifiesto que estando dentro del término de
ley y por orden expresa de mi representada, presento oposiciéon a la concesion del
registro de la Patente de Invencion titulada “ANTICUERPOS A];’TLVE'GF Ys /S
/ USOS™, cuyo titular ABBOTT BIOTHERAPEUTICS CC’RP; y pido a Ust’é

declarar fundada esta oposicion y en consecuencia negar elliregistro de ldp

!

| solicitada.
\

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 13 12437 62050 21-Fax. (57T1) 61219 19
E-mail: negocios@optimumo.com - www.optimum-co.com
" Bogota Colombia



Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decisién 486 de 2000 de la

CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés

de nuestra representada para oponerse al registro de la patente de la referencia,

. atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacién de algunos productos de mi representada, que contienen, en

particular anticuerpos. Por lo tanto, solicito respetuosamente a ese Despacho se sitva

tener en cuenta la presente oposicion dentro del tramite.administrativg que se surte en

pats

esta Superintendencia. P -~-,.;\\\
~~2. FUNDAMENTOS DE HECHOS

-

. 24 La solici/t,LJd objeto de la presente fue presentada el 28 dé fdiciembre de 2011,

reivindicando prioridad bajo la solicitud USZOO90218005P del 200906-17; y fue
/4ublicada en Colombia, en la Gaceta de la Propiedad Industfiai N° 648 del 16 de
7/

// julio de 2012, cuya publicacién internacional corresponde a ]a WO02010148223 /
del 2010-12-23. 1 T

/ 2.2.1a solicitud colombiana 11 179.622 objeto de la presente yop"c')sici()n, se reﬁi*e/re a

{ :

f variantes del anticuerpo anti-VEGF bevacizumab con inmunogenicidad-reducida
E& y/o afinidad mejorada hacia VEGF, en comparacién con beVacizumab o
\ ranibizumab. Bevacizumab tiene tres CDRs de la cadena pesada; dehominadas aqui

Carrera 13 N° 11995, Of. 104 Tel. (571) 2 }’3{1,243 - 6“2015(5' 21 -Fax. (571)6 1219 79
E-mail: negocios@optim‘mﬁo.com ;,wwifv’ optimum-co.com
"~ Bogota Colornbia
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(en orden desde el terminal amino al carboxi) CDR-H1, CDR-H2 y CDR-H3, v tres
CDRs de la cadena liviana, denominadas aqui (en orden desde el terminal amino al
carboxi) CDR-L1, CDR-L2 y CDR-L3. Las secuencias de las CDRs de bevacizumab
se muestran en las Figuras 1A y 1B, y su numeracion se presenta en la Tabla 1 (para
las CDRs de la cadena pesada) y la Tabla 2 (para las CDRs de la cadena liviana).
Un anticuerpo relacionado, ranibizumab, fue generado por maduracion de la
. afinidad de bevacizumab. Ranibizumab tiene las secuencias de CDR-L1, CDR-L2,
CDR-L3 y CDR-H2 idénticas a bevacizumab, pero varia en sus secuencias de CDR-
H1y CDR-H3 de las de bevacizumab. Las secuencias de las cadenas pesada y liviana
de ranibizumab se muestran en la Figura 1C, y las CDRs se presentan en la Figura
1D. R

i

2.3.En primera instancia, se debe advergr,.qu;alguna's" reivindicaciones se-refiéren al
. .rﬂ/ fj‘ e é . .
uso y a un método de tratamiento y no-solo a la composicion farmacologica o aun
e et
) et o E .
método de fabricacion mediante la cual se obtenga un producto tangible y segun Ia
i
legislacion decisi/én’486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros otorgardn patentes para las invenciones, sean ide producto o de

procedimiento (...)", los usos no estin contemplados como p’aténtables; y, Articulo

202 “No serdn patentables (...) d) los métodos terapéuticos o quirirgicos. para el tratamiento

humano o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
/ animales”. Solo serdn patentables los productos o procedimientos! Por lo tanto a luz

de la norma, dicha materia referente al uso y a un método de tratamiento no seria

patentable.

2.4.Ahora bien, con base en el articulo 14 de la Decision 486 dééla CAN gez;’xéagra lo

i
i
t

.
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sedn.de producto o

procedimiento, en todos los campos de la tecnologia, siempre quiz}e N nilevas, tengan nivel

Carrera 13 N 11995, Of. 104 Tel. (571) 2 13 1243776 20.50 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimuméd.com - www.optimum-co.com
7 Bogota Colombia
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inventivo y sean susceptibles de aplicacién industrial”. Asi las

objeto de patente deben ser nuevas y tener nivel inventivo.
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cosas, las invenciones

Bien, pues antes de la

fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:

e DI1: US20020032315 publicada el 14 de marzo de 2002.

2.5.Ahora bien, el documento D1, particularmente en la descripcion revela anticuerpos

humanizados y variantes anti-VEGF y para ello se describen diversos usos. Los

anticuerpos anti-VEGF tienen fuertes afinidades de union de VEGF; inhibir VEGF

inducida por la proliferacion de celulas endotehales-—mmwtro, _y inhibir el

crecimiento tumoral in vivo. El documento»—Dl fevela tamb1en antlcuerpos anti-

VEGFE, y el e]emplcé)/” 3.detalla mlasvfc“())nstrucaon de dife

mutaciones que.sé reahzan €n las regiones CDR con la fir

afinidad,-tal comOfse descnbe en los parrafos 288 al 304 y la Tabla 5 de DI. La

unica dtfe/renaa con la presente solicitud es que este 1

anticuerpo especifico tal como se define por sus 6 COR.

supone esta diferencia no es evidente. Esta solucion sin
// N . . . e . .

/ considerada como que implica una actividad inventiva por,
posible proponer algunas mutaciones en las regiones CORS
la afinidad del anticuerpo. Por lo tanto, la necesidad de mas
los expertos a seguir ese camino. Ademas, los datos presenta

muestran si el problema se ha resuelto realmente, es decir,

/
Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 13 12,13' 6205021 - Fax.

~‘Bogota Colotnbia
/ s

RN
<
ferentes mutantes, las

1al1da§d de aumentar la

E
Itlm? se refiere a un

o
Un efecto técnico que
Un e

o
embargo no puede ser
'q'u,éﬁa partir de D2 es

3 con el fin de mejorar /
pcon

antiéuerpos alentaria ;1/
/
dos en los ejempk)s ho

-los ant1cg;rpos’t1enen

las propiedades esperadas de un aumento o incluso la misma afinidad o una

inmunogenicidad disminuida. Asi las cosas, a partir de lo.qle“evidencia dicho

51161219 79
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documento D1, la presente solicitud se deriva de manera evidente de la técnica, por
lo tanto, la presente solicitud carece evidentemente de altura inventiva.

2.6.Por lo tanto, este documento objeto de oposicion a la luz del documento D1 carece
evidentemente de ALTURA INVENTIVA.

2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 11 179.622 no puede pretender un monopolio por patente toda vez

‘ que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteccion.

2.8.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

ARSI i
2.8.1. CARENCIA DE ALTURA INVENTIVA: Segin la Decision—~486 "de_la
by
Comunidad Andina de-Naciones, -Articulo 18.- “Se considerard que una invencién

-t

. . St - i .
tiene nivel inveritivo, si para una persona del oficio normalmente versada en la materia

tecmca correspondtente esa invencién no hubiese resultado obvia ni se hubiese derivado
1

de manera emdente del estado de la técnica.”. A la fecha de priéiridad, 17 de junio

d/e/2009, a partir del documento D1, puede llegar de fri‘lanera evidente a
/“variantes del anticuerpo anti-VEGFE bevacizumab con |inmunogenicidad
/ reducida y/o afinidad mejorada hacia VEGF, sobre el c11él busca proteccion en

// el capitulo reivindicatorio. " 5

- %
/  2.8.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la/CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardt patentes

para las invenciones, sean de producto o procedimiento, en todos lo§,campos de la

_sean susceptibles de

tecnologia, siempre que sean nuevas, tengan nivel inventivo.

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 13 12:13 -6 ZO 50 21~ Fax. (57161219 79
E-mail: negocios@optimum0.com -, www.optimum-co.com
': Bogota Colombla
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aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrd anteriormente, algunas cliusulas reclaman el método
terapéutico y estos no son aplicables industrialmente porque primero no se
obtiene un producto o proceso; y segundo no es reproducible o repetible a
escala industrial. Por lo tanto, el objeto de la presente invencion referido a los

usos y métodos terapéuticos, no cumplen con el requisito de la aplicacion

' industrial.

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decision 486 de la

Comunidad Andina de Naciones, Articurlﬂgﬂwwl,f}_.aﬁmf‘LosMPaises.m.Migmbros otorgardn
y [FRECELE SRS PESRATRY. o
patentes para las invenciones, sean de p'ro_duct\o o'de procedimiento, en to;dos los camposde la

tecnologia, siempre que sean niievas, tengan nivel inventivo y sean!susceptibles de aplicacion
: : 1

. . » T . ’ i . oot . .
industrial.”. La s@‘llatud/p'r/étendlda no cumple con los: tres requisitos de

patentabilidad.

‘ 240. Por‘todo lo anterior, atentamente solicito a usted que se s1 va declarar fundada

“/ANTICUERPOS ANTLVEGF Y SUS USOS”, cu‘yc‘)f""

ltular ABBOTT
BIOTHERAPEUTICS CORP, solicitud Colombiana que aﬁatétié publicada en la
Gaceta de la Propiedad Industrial N° 648 del 16 de julio de 2012,

Carrera 13 N° 11995, Of. 104 Tel. (571) 2 1}3"1‘2{1'3‘— 6,20,50’7.1 -Fax. (571) 61219 79
E-mail: negocios@optimumsd.com —WwW\frfoptimum—co.com
- Bogota Colombia
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3. PRUEBAS

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

como prueba en este asunto los siguientes:

e D1: US20020032315 publicada el 14 de marzo de 2002.

4. FUNDAMENTO DE DERECHO

\VELRENEECIEe

. gl e
Fundamento esta observacion en las normas-legales siguientes:

e

Jf

4.1.  Numeral 1 delarticulo.586 del Codigo de Comercio.

4.2. Articulo.42 de la Decision 486 de la Comision del Acueldode Cartagena.

En las demds normas concordantes.

Carrera 13 N° 11995, Of. 104 Tel. (571) 2 13 1243776 205021 - Fax. (571) 6 1219 79
E-mail: negocios@optimum+€d.com -,wwﬁ'optimum—co.com

""" 'Bogota Colombia
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5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

Al o e

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

Copias de los documentos:

S
e - 5 i

B

i o
D1: US20020032315 publicada el_14 de*'marzo de 2002.}
e 5

o

s e e e e i i, 8 ek abot o - .

ww—-“""-’)’

-

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 1}),2,(1»3 =6 20;56‘"21 -Fax. (57161219 79
S E-mail: negocios@opgg_mumséo.com J/WWW’.Bptimum—co,com
T s e BOGOTA gélomb ia
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

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

Senor Superintendente,

0o b

ELIANA ISAURA MORENO BOHORQUEHW

C.C.51'975.664 de Bogota _—" =~
T.P.A. 83823 del C.Sde 13]."/

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 13 121376 2050 21 - Fax. (571) 6 12 19 79
E—mall: negoctos@optlmpm{cg.co;n IWWW optlmumfco.com
—"Bogots Colonibia
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67 ABSTRACT

Humanized and variant anti-VEGF antibodies and various
uses therefor are disclosed. The anti-VEGF antibodies have
strong binding affinities for VEGF; inhibit VEGF-induced
proliferation of endothelial cells in vitro; and inhibit tumor
growth in vivo.



US 2002/0032315 Al

ANTI-VEGF ANTIBODIES

BACKGROUND OF THE INVENTION

{0001] 1. Field of the Invention

[0002] This invention relates generally to anti-VEGF anti-
bodies and, in particular, to humanized anti-VEGF antibod-
ies and variant anti-VEGF antibodies.

{0003] 2. Description of Related Art

{0004] It is now well established that angiogenesis is
implicated in the pathogenesis of a variety of disorders.
These include solid tumors, intraocular neovascular syn-
dromes such as proliferative retinopathies or age-related
macular degeneration (AMD), theumatoid arthritis, and pso-
riasis (Folkman et al. J. Biol Chem. 267:10931-10934
(1992); Klagsbrun et al. Annu. Rev. Physiol. 53:217-239
(1991); and Garver A, Vascular diseases. In: Pathobiology
of ocular disease. A dynamic approach. Garner A, Klint-
worth G K, Eds. 2nd Edition Marcel Dekker, NY, pp
1625-1710 {1994)). In the case of solid tumors, the neovas-
cularization allows the tumor cells to acquire a growth
advantage and proliferative autonomy compared to the nor-
mal cells. Accordingly, a correlation has been observed
between density of microvessels in tumor sections and
patient survival in breast cancer as well as in several other
tumors (Weidner et al. N Engl J Med 324:1-6 (1991); Horak
et al. Lancer 340:1120-1124 (1992); and Macchiarini et al.
Lancet 340:145-146 (1992)).

[0005] The search for positive regulators of angiogenesis
has yielded many candidates, including aFGF, bPGF, TGF-
a, TGF-B, HGF, TNF-c, angiogenin, 11.-8, etc. (Folkman et
al. and Klagsbrun et al). The negative regulators so far
identified include thrombospondin (Good et al. Proc. Natl.
Acad. Sci. USA. 87:6624-6628 (1990)), the 16-kilodalton
N-terminal fragment of prolactin (Clapp et al. Endocrinol-
ogy, 133:1292-1299 (1993)), angiostatin (O’Reilly et al.
Cell, 79:315-328 (1994)) and endostatin {O’Reilly et al.
Cell, 88:277-285 (1996)).

[6006] Work done over the last several years has estab-
lished the key role of vascular endothelial growth factor
(VEGF) in the regulation of normal and abnormal angio-
genesis (Ferrara ct al. Endocr Rev. 18:4-25 (1997)). The
finding that the loss of even a single VEGF allele results in
embryonic lethality points to an irreplaceable role played by
this factor in the development and differentiation of the
vascular system (Ferrara et al.). Furthermore, VEGF has
been shown to be a key mediator of peovascularization
associated with tumors and intraocular disorders (Ferrara et
al). The VEGF mRNA is overexpressed by the majority of
human tumors examined (Berkman et al. J Clin Invest
91:153-159 (1993); Brown et al. Human Pathol. 26:86-91
(1995); Brown et al. Cancer Res. 53:4727-4735 (1993);
Mattern et al. Brit. J. Cancer. 73:931-934 (1996); and
Dvorak et al. Am J. Pathol. 146:1029-1039 (1955)). Also,
the concentration of VEGF in eye fluids are highly corre-
lated to the presence of active proliferation of blood vessels
in patients with diabetic and other ischemia-related retino-
pathies (Aiello et al. N. Engl J. Med 331:1480-1487
{1994)). Furthermore, recent studies have demonstrated the
localization of VEGF in choroidal neovascular membranes
in patients affected by AMD (Lopez et al. Invest. Ophraimo,
Vis. Sci. 37:855-868 (1996)). Anti-VEGF neuiralizing anti-

Mar. 14, 2002

bodies suppress the growth of a variety of human tumor cell
lines in nude mice (Kim et al. Narure 362:841-844 (1993);
Warren et al. J. Clin. Invest. 95:1789-1797 (1995); Borg-
strom et al. Cancer Res. 56:4032-4039 (1996); and Melnyk
et al. Cancer Res. 56:921-924 (1996)) and also inhibit
intraocular angjogenesis in models of ischemic retinal dis-
orders (Adamis et al. Arch. Ophthalmol. 114:66-71 (1996)).
Therefore, anti-VEGF monoclonal antibodies or other
inhibitors of VEGF action are promising candidates for the
treatment of solid tumors and various intraocular neovascu-
lar disorders.

SUMMARY OF THE INVENTION

[6007] This application describes humanized anti-VEGF
antibodies and anti- VEGF antibody variants with desirable
properties from a therapeutic perspective, including strong
binding affinity for VEGF; the ability to inhibit VEGF-
induced proliferation of endothelial cells in vitro; and the
ability to inhibit VEGF-induced angiogenesis in vivo.

[0008] The preferred humanized anti-VEGF antibody or
variant anti- VEGF antibody herein binds human VEGF with
a K, value of no more than about 1x107M and preferably
no more than about 5x107"M. In addition, the humanized or
variant anti-VEGF antibody may have an ED50 value of no
more than about 5 nM for inhibiting VEGF-induced prolif-
eration of endothelial cells in vitro. The humanized or
variant anti-VEGF antibodies of particular interest herein
are those which inhibit at least about 50% of tumor growth
in an A673 in vivo tumor model, at an antibody dose of 5

mg/kg.

[0009] In one embodiment, the anti-VEGF antibody has a
heavy and light chain variable domain, wherein the heavy
chain variable domain comprises hypervariable regions with
the following amino acid sequenmces: CDRH1
(GYX;FTX,YGMN, wherein X, is Tor D and X, is N or H;
SEQ ID NO:128), CDRH2 (WINTYTGEPTYAADFKR,;
SEQ ID NO:2) and CDRH3 (YPX,YYGX,SHWYFDV,
wherein X, is Y or H and X,, is S or T; SEQ ID NO:129). For
example, the heavy chain variable domain may comprise the
antino acid sequences of CDRH1 (GYTFTNYGMN; SEQ
ID NO:1), CDRH2 (WINTYTGEPTYAADFKR; SEQ ID
NO:2) and CDRH3 (YPHYYGSSHWYFDV, SEQ ID
NO:3). Preferably, the three heavy chain hypervariable
regions are provided in a human framework region, e.g., as
a contiguous sequence represented by the following for-
mula: FR1-CDRH1-FR2-CDRH2-FR3-CDRH3-FR4.

(0010] The invention further provides an anti-VEGF anti-
body heavy chain variable domain comprising the amino
acid sequence: EVQLVESGGGLVQPGGSLR
LSCAASGYX, FTX,YGMNWVRQAPGKGLEWVGWI
NTYTGEPT YAADFKRRFTFSLDTSKSTAYLQMNSL
RAEDTAVYYCAKYPX,YYGX, SHWYFDVWGQGTLV
TVSS (SEQ ID NO:125), wherein X, is Tor D; X, is N or
H; X,is Yor Hand X, is S or T. One particularly useful
heavy chain variable domain sequence is that of the F(ab)-12
humanized antibody of Example 1 and comprises the heavy
chain variable domain sequence of SEQ ID NO:7. Such
preferred heavy chain variable domain sequences may be
combined with the following preferred light chain variable
domain sequences or with other light chain variable domain
sequences, provided that the antibody so produced binds
human VEGE
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Tech. 2:3-10 (1990)). Media was changed to serum-free and
harvested daily for up to five days. Antibodies were purified
from the pooled supernatants using protein A-Sepharose
CL-4B (Pharmacia). The eluted antibody was buffer
exchanged into PBS using a Centricon-30 (Amicon), con-
centrated to 0.5 ml, sterile filtered using a Millex-GV
{Millipore, Bedford, Mass.) and stored at 4° C.

[0219] For stable expression of the final humanized IgG1
variant (fhuMAb VEGF), Chinese hamster ovary (CHO)
cells were transfected with dicistronic vectors designed to
coexpress both heavy and light chains (Lucas et al., Nucleic
Acid Res. 24:1774-79 (1996)). Plasmids were introduced
into DP12 cells, a proprietary derivative of the CHO-K1
DUX B11 cell line developed by L. Chasin (Columbia
University), via lipofection and selected for growth in GHT-
free medium (Chisholm, V. High efficiency gene transfer in
mammalian cells. In: Glover, D M, Hames, B D. DNA
Cloning 4. Mammalian systems. Oxford Univ. Press, Oxford
pp 1-41 (1996)). Approximately 20 unamplified clones were
randomly chosen and reseeded into 96 well plates. Relative
specific productivity of each colony was monitored using an
ELISA to quantitate the foll length human IgG accumulated
in each well after 3 days and a fluorescent dye, Calcien AM,
as a surrogate marker of viable cell number per well. Based
on these data, several unamplified clones were chosen for
further amplification in the presence of increasing concen-
trations of methotrexate. Individual clones surviving at 10,
50, and 100 nM methotrexate were chosen and transferred to
96 well plates for productivity screening. One clone, which
reproducibly exhibited high specific productivity, was
expanded in T-flasks and used to inoculate a spinner culture.
After several passages, the suspension-adapted cells were
used to inoculate production cultures in GHT-containing,
serum-free media supplemented with various hormones and
protein hydrolysates. Harvested cell culture fluid containing
rhuMAb VEGF was purified using protein A-Sepharose
CL-4B. The purity after this step was ~99% . Subsequent
purification to homogeneity was carried out using an ion
exchange chromatography step. The eundotoxin content of
the final purified antibody was <0.10 eu/mg.

[0220] F(ab) and 1gG Quantitation:

[0221] For quantitating F(ab) molecules, ELISA plates
were coated with 2 pug/ml goat anti-human IgG Fab (Orga-
non Teknika, Durham, N.C.) in 50 mM carbonate buffer, pH
9.6, at 4° C. overnight and blocked with PBS-0.5% bovine
serum albumin (blocking buffer) at room temperature for 1
h. Standards (0.78-50 ng/ml human F(ab)) were purchased
from Chemicon (Temecula, Calif.). Serial dilutions of
samples in PBS-0.5% bovine serum albumin-0.05%
polysorbate 20 (assay buffer) were incubated on the plates
for 2 b. Bound F(ab) was detected using horseradish per-
oxidase-labeled goat anti-human IgG F(ab) (Organon
Teknika), followed by 3,3',5,5'-tetramethylbenzidine
(Kirkegaard & Perry Laboratories, Gaithersburg, Md.) as the
substrate. Plates were washed between steps. Absorbance
was read at 450 nm on a Vmax plate reader (Molecular
Devices, Menlo Park, Calif.). The standard curve was fit
using a four-parameter nonlinear regression curve-fitting
program. Data points which fell in the range of the standard
curve were used for calculating the F(ab) concentrations of
samples, The concentration of full-length antibody was
determined using goat anti-human IgG Fc (Cappel,
Westchester, Pa.) for capture and horseradish peroxidase-
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labeled goat anti-human Fc (Cappel) for detection. Human
IgG1 (Chemicon) was used as standard.

[0222] VEGF Binding Assay:

[0223] For measuring the VEGF binding activity of
F(ab)s, ELISA plates were coated with 2 ug/m] rabbit F(ab'),
to human IgG Fc (Jackson ImmunoResearch, West Grove,
Pa.) and blocked with blocking buffer (described above).
Diluted conditioned medium containing 3 ng/ml of KDR-
IgG (Park et al., J. Biol. Chem. 269:25646-25645 (1994)) in
blocking buffer were incubated on the plate for 1 h. Stan-
dards (6.9-440 ng/ml chimeric F(ab)) and two-fold serial of
samples were incubated with 2 nM biotinylated VEGF for 1
b in tubes. The solutions from the tubes were then trans-
ferred to the ELISA plates and incubated for 1 h. After
washing, biotinylated VEGF bound to XDR was detected
using horseradish peroxidase-labeled streptavidin (Zymed,
South San Francisco, Calif. or Sigma, St. Louis, Mo.)
followed by 3,3',5,5'-tetramethylbenzidine as the substrate.
Titration curves were fit with a four-parameter nonlinear
regression curve-fitting program (KaleidaGraph, Synergy
Software, Reading Pa.). Concentrations of F(ab) variants
corresponding to the midpoint absorbance of the titration
curve of the standard were calculated and then divided by
the concentration of the standard corresponding to the
midpoint absorbance of the standard titration curve. Assays
for full-length IgG were the same as for the F(ab)s except
that the assay buffer contained 10% human serum.

[0224] BIAcore™ Biosensor Assay:

[0225] VEGF binding of the humanized and chimeric
F(ab)s were compared using a BIAcore™ biosensor (Karls-
son et al. Methods: A Comparison to Methods in Enzymol-
ogy 6:97-108 (1994)). Concentrations of F(ab)s were deter-
mined by quantitative amino acid analysis. VEGF was
coupled to a CM-5 biosensor chip through primary amine
groups according to manufacturer’s instructions (Pharma-
cia). Off-rate kinetics were measured by saturating the chip
with F(ab) (35 ul of 2 M F(ab) at a flow rate of 20 ul/min)
and then switching to buffer (PBS-0.05% polysorbate 20).
Data points from 0-4500 sec were used for off-rate kinetic
analysis. The dissociation rate constant (k_5) was obtained
from the slope of the plot of In(RO/R) versus time, where RO
is the signal at t=0 and R is the signal at each time point.

[0226) On-rate kinetics were measured using two-fold
serial dilutions of F(ab) (0.0625-2 mM). The slope, K, was
obtained from the plot of ln(~dR/dt) versus time for each
F(ab) concentration using the BlAcore™ kinetics evaluation
software as described in the Pharmacia Biosensor manual. R
is the signal at time t. Data between 80 and 168, 148, 128,
114, 102, and 92 sec were used for 0.0625, 0.125, 0.25, 0.5,
1, and 2 mM F(ab), respectively. The association rate
constant (k) was obtained from the slope of the plot of K,
versus F(ab) concentration. At the end of each cycle, bound
F(ab) was removed by injecting 5 gl of 50 mM HCl at a flow
rate of 20 ul/min to regenerate the chip.

[0227] Endothelial Cell Growth Assay:

[0228] Bovine adrenal cortex-derived capillary endothe-
lial cells were cultured in the presence of low glucose
Dulbecco’s modified Eagle’s medium (DMEM) (GIBCO)
supplemented with 10% calf serum, 2 mM glutamine, and
antibiotics (growth medium), essentially as previously
described (Leung et al. Science 246:1306-1309 (1989)). For
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mitogenic assays, endothelial cells were seeded at a density
of 6x10° cells per well, in 6-well plates in growth medjum.
Either muMAb VEGF A4.6.1 or thuMAb VEGF was then
added at concentrations ranging between 1 and 5000 ng/ml.
After 2-3 br, purified E.coli-expressed thVEGF165 was
added to a final concentration of 3 ng/ml. For specificity
control, each antibody was added to endothelial cells at the
concentration of 5000 ng/m], either alone or in the presence
of 2 ng/ml bFGF. After five or six days, cells were dissoci-
ated by exposure to trypsin and counted in a Coulter counter
(Coulter Electronics, Hialeah, Fla.). The variation from the
mean did not exceed 10%. Data were analyzed by a four-
parameter curve fitting program (KaleidaGraph).

[0229] In Vivo Tumor Studies:

[0230] Human A673 rhabdomyosarcoma cells (ATCC;
CRL 1598) were cultured as previously described in
DMEM/F12 supplemented with 10% fetal bovine serum, 2
mM glutamine and antibiotics (Kim et al. Nature 362:841-
844 (1993) and Borgstrdm et al. Cancer Res. 56:4032-4039
(1996)). Female BALB/c nude mice, 6-10 weeks old, were
injected subcutaneously with 2x10° tumor cells in the dorsal
area in a volume of 200 gl. Animals were then treated with
muMAb VEGF A.4.6.1, thuMAb VEGF or a control MAb
directed against the gpl120 protein (Kim et al. Nature
362:841-844 (1993)). Both anti-VEGF MAbs were admin-
istered at the doses of 0.5 and 5 mg/kg; the control MAb was
given at the dose of 5 mg/kg. Each MAb was administered
twice weekly intra peritoneally in a volume of 100 ul,
starting 24 hr after tumor cell inoculation. Each group
consisted of 10 mice. Tumor size was determined at weekly
intervals. Four weeks after tumor cell inoculation, animals
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were cuthanized and the tumors were removed and weighed.
Statistical analysis was performed by ANOVA,

Results
{0231] Humanization:

{0232] The consensus sequeace for the human heavy chain
subgroup III and the light chain subgroup k I were used as
the framework for the humanization (Kabat et al., supra)
(FIGS. 1A and 1B). This framework has been successfully
used in the humanization of other murine antibodies (Wer-
ther et al,, supra; Carter et al., supra; Presta et al.J. Immunol.
151:2623-2632 (1993); and Eigenbrot et al. Proteins 18:49-
62 (1994)). CDR-H1 included residues H26-H35. The other
CDRs were according to Kabat et al., supra. All humanized
variants were initially made and screened for binding as
F(ab)s expressed in E. coli. Typical yields from 500 ml
shake flasks were 0.1-0.4 mg F(ab).

{0233} The chimeric F{ab) was used as the standard in the
binding assays. In the initial variant, F(ab)-1, the CDR
residues were transferred from the murine antibody to the
human framework and, based on the models of the murine
and humanized F(ab)s, the residue at position H49 (Ala in
human) was changed to the murine Gly. In addition, F(ab)s
which consisted of the chimeric heavy chain/F(ab)-1 light
chain (F(ab)-2) and F(ab)-1 heavy chain/chimeric light chain
(F(ab)-3) were generated and tested for binding. F(ab)-1
exhibited a binding affinity greater than 1000-fold reduced
from the chimeric F(ab) (Table 2). Comparing the binding
affinities of F(ab)-2 and F(ab)-3 suggested that framework
residues in the F(ab)-1 VH domain needed to be altered in
order to increase binding.

TABLE 2
Binding of Humnanized Anti-VEGF F(ab) Varianis to VEGF?
EC50 F(ab)-X
EC50 chimeric
Eab)®

Variant  Template Changes®  Purpose Mean SD. N
chim- Chimeric 1.0

F(ab) F(ab)

F{ab)-1 Human Straight CDR swap »1350 2

FR AlaH49Gly
F(ab)-2 Chimera Light Chain >145 3
F(ab)-1 Heavy Chain
F(ab)-3 F(ab)-1 Light Chain 26 01 2
Chimera Heavy Chain
F(ab)-4 Fab)-1 ArgH71ley CDR-H2 conformation >295 3
AsnH73Thr  Framework
F(ab)-5 F(ab)-4 LeulA6Val VL-VH interface 80.9 6.5 2
F(ab)-6 F(ab)-5 LeuH784la CDR-H1 conformation 36.4 42 2
F(ab)-7  F(ab)-5  IleH69Phe¢ CDR-H2 conformetion 452 23 2
F(ab)-8  F(@ab)-5  leH6OPhe CDR-H2 conformation 96 09 4
LeuH78Ala CDR-H1 conformation

Flab)-9  F(ab)-8  GiyH49Ala CDR-H2 conformation >150 2
F(ab)-10 F(ab)-8  AsnH76Ser Framework 6.4 1.2 4
Flab)-11 F@b)-10 LysH7SAla Framework 33 04 2
F(ab)-12 F(@ab)-10 ArgH94Llys CDR-H3 conformation 1.6 0.6 4

*Anti-VEGF F(ab) variants were incubated with biotinylated VEGF and then transferred to

ELISA plates coated with KDR-IgG
YMurine residues are underlined; resi

lSl’nrk et al,, supra).
idue numbers are according to Kabat et al., supra.

“Mean and standard deviation are the average of the ratios calculated for each of the indepen-

deat assays; the BCS0 for chimeric F(ab) was 0.049 x 0.013 mg/mi (1.0 aM).
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[0234] Changing human residues H71 and H73 to their
murine counterparts in F(ab)-4 improved binding by 4-fold
(Table 2). Inspection of the models of the murine and
humanized F(ab)s suggested that residue 146, buried at the
VL-VH interface and interacting with CDR-H3 (FIG. 2),
might also play a role either in determining the conformation
of CDR-H3 and/or affecting the relationship of the VL and
VH domains. When the murine Val was exchanged for the
human Leu at 146 (F(ab)-5), the binding affinity increased
by almost 4-fold (Table 2). Three other buried framework
residues were evaluated based on the molecular modeis:
H49, H69 and H78. Position H69 may affect the conforma-
tion of CDR-H2 while position H78 may affect the confor-
mation of CDR-H1 (FIG. 2). When each was individually
changed from the human to murine counterpart, the binding
improved by 2-fold in each case (F(ab)-6 and F(ab)-7, Table
2). When both were simultaneously changed, the improve-
ment in binding was 8-fold (F(ab)-8, Table 2). Residue H49
was originally included as the murine Gly; when changed to
the human consensus courterpart Ala the bmdmg was
reduced by 15-fold (F(ab)-9, Table 2).

{0235] 1n F(ab)-10 and F(ab)-11 two residues in frame-
work loop 3, FR-3, were changed to their murine counter-
parts: AsnH76 to murine Ser (F(ab)-10) and LysH75 to
murine Ala (F(ab)-11). Both effected a relatively small
improvement in binding (Table 2). Finally, at position H94
human and murine sequences most often have an Arg (Kabat
et al., supra). In F(ab)-12, this Arg was replaced by the rare
Lys found in the murine antibody (FIG. 1A) and this
resulted in binding which was less than 2-fold from the
chimeric F(ab) (Table 2). F(ab)-12 was also compared to the
chimeric F(ab) using the BIAcore™ system (Pharmacia).
Using this technique the K of the humanized F(ab)-12 was
2-fold weaker than that of the chimeric F(ab) due to both a
slower k,, and faster k g (Table 3).

[0236] Full length mAbs were constructed by fusing the
VL and VH domains of the chimeric F(ab) and variant
F(ab)-12 to the constant domains of human k light chain and
human IgG1 heavy chain. The full length 12-IgG1 (F(ab)-12
fused to human IgG1) exhibited binding which was 1.7-fold
weaker than the chimeric 1gG1 (Table 4). Both 12-IgG1 and
the chimeric I1gG1 bound slightly less well than the original
murine mAb A4.6.1 (Table 4).

TABLE 4
Binding of Anti-VEGF lgG Variants to VEGF®
IgG1/chigG”
Variant Mean S.D. N
chigG1 1.0 2
murlgG1°© 0.759 0.001 2
12-1gG1¢ 17 0.03 2

“Anti-VEGF IgG variants were incubated with biotinylated VEGF and
then transferred to ELISA plates coated with KDR-IgG (Park et sl.,
1994), supra).
chigG1 is chimeric IgG1 with murine VL and VH domains fused to
human CL and IgG1 heavy chains; the EC50 for chigGl was 0.113 =
0.013 ug/mt (0.75 aM).
‘murlgGl is muMAbVEGF A461 purified from ascites.
912-[gG1 is F(ab)-12 VL and VH domains fused to human CL and IgG1
heavy chains.

[0237] Biological Studies:

{0238] rbuMAb VEGF and muMAb VEGF A 4.6.1. were
compared for their ability to inhibit bovine capillary endot-
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helial cell proliferation in response to a near maximally
effective concentration of VEGF (3 ng/ml). As illustrated in
FIG. 3, the two MAbs were essentially equivalent, both in
potency and efficacy. The ED50 values were respectively
505 ng/ml and 4828 ng/ml (~0.3 nM). In both cases 90%
inhibition was achieved at the concentration of 500 ng/ml
(~3 nM). Neither muMAb VEGF A4.6.1 nor rhuMAb
VEGF had any effect on basal or bFGF-stimulated prolif-
eration of capillary endothelial cells, confirming that the
inhibition is specific for VEGF.

[0239] To determine whether such equivalency applies
also to an in vivo system, the two antibodies were compared
for their ability to suppress the growth of human A673
rhabdomyosarcoma cells in mude mice. Previous studies
have shown that muMAb VEGF A4.6.1 has a dramatic
inhibitory effect in this tumor model (Kim et al. Nature
362:841-844 (1993) and Borgstrdm et al. Cancer Res
56:4032-4039 (1996)). As shown in FIG. 4, at both doses
tested (0.5 and 5 mg/kg), the two antibodies markedly
suppressed tumor growth as assessed by tumor weight
measurements four weeks after cell inoculation. The
decreases in tumor weight compared to the control group
were respectively 85% and 93% at each dose in the animals
treated with muMAb VEGF A.4.6.1. versus 90% and 95% in
those treated with rhuMAb VEGF. Similar results were
obtained with the breast carcinoma cell line MDA-MB 435.

EXAMPLE 2

[0240] 1In this example, the murine anti-VEGF antibody
A4.6.1 discussed above was humanized by randomizing a
small set of framework residues and by monovalent display
of the resultant library of antibody molecules on the surface
of filamentous phage in order to identify high affinity
framework sequences via affinity-based selection.

Materials and Methods

[0241] Construction of Anti-VEGF Phagemid Vector,
pMB4-19:

[0242]) The murine anti-VEGF mAb A4.6.1 is discussed
above in Example 1. The first Fab variant of humanized
A4.6.1, hu2.0, was constructed by site-directed mutagenesis
using a deoxyuridine-containing template of plasmid pAK2
(Carter et al. Proc. Natl. Acad. Sci. US.A. 89:4285-4289
(1992)) which codes for a human V, xI-Cx, light chain and
human Vy4IH-Cyly, heavy chain Fd fragment The trans-
planted A4.6.1 CDR sequences were chosen according to the
sequence definition of Kabat et al., supra, except for CDR-
Hl which included residues 26-35. The Fab encoding
sequence was subcloned into the phagemid vector
phGHamg3 (Bass et al. Proteins 8:309-314 (1990) and
Lowman et al. Biochemistry 30:10832-10838 (1991)). This
construct, pMB4-19, encodes the initial humanized A4.6.1
Fab, hu2.0, with the C-terminus of the heavy chain fused
precisely to the carboxyl portion of the M13 gene III coat
protein. pMB4-19 is similar in construction to pDHI88, a
previously described plasmid for monovalent display of Fab
fragments (Garrard et al. Biorechnology 9:1373-1377
(1991)). Notable differences between pMB4-19 and
pDH188 include a shorter M13 gene Il segment (codons
249-406) and use of an amber stop codon immediately
following the antibody heavy chain Fd fragment. This
permits expression of both secreted heavy chain or heavy
chain-gene II fusions in supE suppressor strains of E. coli.
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[0243] Expression and Purification of Humanized A4.6.1
Fab Fragment: '

[0244] E. coli strain 34B8, a nonsuppressor, was trans-
formed with phagemid pMB4-19, or variants thereof. Single
colonies were grown overnight at 37° C. in 5 mL 2YT
containing 50 ug/ml carbenicillin. These cultures were
diluted into 200 mL AP5 medium (Chang et al. Gene
55:189-196 (1987)) containing 20 ug/ml. carbenicillin and
incubated for 26 hr at 30° C. The cells were pelleted at
4000x g and frozen at —20° C. for at least 2 h. Cell pellets
were then resuspended in 5 mL of 10 mM Tris-HCI (pH 7.6)
containing 1 mM EDTA, shaken at 4° C. for 90 min and
centrifuged at 10,000x g for 15 min. The supernatant was
applied to a 1 mL streptococcal protein G-sepharose column
(Pharmacia) and washed with 10 mL of 10 mM MES (pH
5.5). The bound Fab fragment was eluted with 2.5 mL 100
mM acetic acid and immediately neutralized with 0.75 mL
1 M Tris-HCl, pH 8.0. Fab preparations were buffer-ex-
changed into PBS and concentrated using Centricon-30
concentrators (Amicon). Typical yields of Fab were ~1 mg/L
culture, post-protein G purification. Purified Fab samples
were characterized by electrospray mass spectrometry, and
concentrations were determined by amino acid analysis.

{0245] Construction of the Anti-VEGF Fab Phagemid
Library:

[0246] The humanized A4.6.1 phagemid library was con-
structed by site-directed mutagenesis according to the
method of Kunkel et al. Methods Enzymol. 204:125-139
(1991)). A derivative of pMB4-19 containing TAA stop
triplets at Vg codons 24, 37, 67 and 93 was prepared for use
as the mutagenesis template (all sequence numbering
according to Kabat et al., supra). This modification was to
prevent subsequent background contamination by wild type
sequences. The codons targeted for randomization were 4
and 71 (light chain) and 24, 37, 67, 69, 71, 73, 75, 76, 78,
93 and 94 (heavy chain).

[0247] In order to randomize heavy chain codons 67, 69,
71, 73, 75, 16, 78, 93 and 94 with a single mutagenic
oligonucleotide, two 126-mer oligonucleotides were first
preassembled from 60 and 66-mer fragments by template-
assisted enzymatic ligation. Specifically, 1.5 nmol of 5'
phosphorylated oligonucleotide 503-1 (5'-GAT TTC AAA
CGT CGT NYT ACT WIT TCT AGA GAC AAC TCC
AAAAACACABYT TAC CTG CAG ATG MC-3' (SEQ ID
NO:22)) or 503-2 (5'-GAT TTC AAA CGT CGT NYT ACT
WITT TCT TTA GAC ACC TCC GCAAGCACABYT TAC
CTG CAG ATG AAC-3' (SEQ ID NO:23)) were combined
with 1.5 nmot of 503-3 (5'-AGC CTG CGC GCT GAG
GAC ACT GCC GTC TAT TAC TGT DYAARG TAC CCC
CAC TAT TAT GGG-3' (SEQ ID NO:24)) (randomized
codons underlined; N=A/G/T/C; W=A/T; B=G/T/C; D=G/
A/T, R=A/G; Y=C/T). Then, 1.5 nmol of template oligo-
nucleotide (§'-CTC AGC GCG CAG GCT GTT CAT CTG
CAG GTA-3' (SEQ ID NO:25)), with complementary
sequence to the 5' ends of 503-1/2 and the 3' end of 503-3,
was added to hybridize to each end of the ligation junction.
Taq ligase (thermostable ligase from New England Biolabs)
and buffer were added, and the reaction mixture was sub-
jected to 40 rounds of thermal cycling, (95° C. 1.25 min; 50°
C. for 5 min) so as to cycle the template oligonucleotide
between ligated and unligated junctions. The product 126-
mer oligonucleotides were purified on a 6% urea/TBE
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polyacrylamide gel and extracted from the polyacrylamide
in buffer. The two 126-mer products were combined in equal
ratio, ethanol precipitated and finally solubilized in 10 mM
Tris-HCl1, 1 mM EDTA. The mixed 126-mer oligonucleotide
product was labeled 504-01.

[0248] Randomization of select framework codons (V; 4,
71; Vy 24, 37, 67, 69, 71, 73, 75, 76, 93, 94) was effected
in two steps. Firstly, V; randomization was achieved by
preparing three additional derivatives of the modified
pMB4-19 template. Framework codons 4 and 71 in the light
chain were replaced individually or pairwise using the two
mutagenic oligonucleotides 5'-GCT GAT ATC CAG TTG
ACC CAG TCC CCG-3' (SEQ ID NO:26) 5'-and TCT GGG
ACG GAT TAC ACT CTG ACC ATC-3' (SEQ ID NO:27).
Deoxyuridine-containing template was prepared from each
of these new derivatives. Together with the original tem-
plate, these four constructs coded for each of the four
possible light chain framework sequence combinations
(Table 5).

[0249] Oligonucleotides 504-1, a mixture of two 126-mer
oligonucleotides (see above), and 5'-CGT TTG TCC TGT
GCARYT TCT GGC TAT ACC TTC ACC AAC TAT GGT
ATG AAC TGG RTC CGT CAG GCC CCG GGT AAG-3'
(SEQ ID NO:28) were used to randomize heavy chain
framework codons using each of the four templates just
described. The four libraries were electroporated into E. coli
XI-1 Blue cells (Stratagene) and combined. The total num-
ber of independent transformants was estimated at »1,2x107,
approximately 1,500-fold greater than the maximum number
of DNA sequences in the library.

[0250] A variety of systems have been developed for the '

functional display of antibody fragments on the surface of
filamentous phage. Winter et al., Ann. Rev: Immunol. 12,433
(1994). These include the display of Fab or single chain Fv
(scFv) fragments as fusions to either the gene HI or gene
VIII coat proteins of M13 bacteriophage. The system
selected berein is similar to that described by Garrard et al.,
Biotechn, 9,1373 (1991) in which a Fab fragment is monov-
alently displayed as a gene HI fusion (FIG. 7). This system
has two notable features. In particular, unlike scFvs, Fab
fragments have no tendency to form dimeric species, the
presence of which can prevent selection of the tightest
binders due to avidity effects. Additionally the monovalency
of the displayed protein eliminates a second potential source
of avidity effects that would otherwise result from the
presence of multiple copies of a protein on each phagemid
particle. Bass and Wells, Proteins 8:309 (1990) and Lowman
¢t al., Biochemistry 30:10832 {1991).

[0251] Phagemid particles displaying the humanized
A4.6.1 Fab fragments were propagated in E. coli XL-1 Blue
cells. Briefly, cells harboring the randomized pMB4-19
construct were grown overnight at 37° C. in 25 mL 2YT
medium containing 50ug/mL carbenicillin and approxi-
mately 10%® M13KO7 helper phage (Vieira & Messing
Methods Enzymol. 153:3-11 (1987)). Phagemid stocks were
purified from culture supernatants by precipitation with a
saline polyethylene glycol solution, and resuspended in 100
4L PBS (~10** phagemid/mL)

[0252] Selection of Humanized A4.6.1 Fab Variants:

[0253] Purified VEGF,,; (100 4L at 10 ug/mL in PBS)
was coated onto a microtiter plate well overnight at 4° C.

A
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The coating solution was discarded and this well, in addition
to an uncoated well, were blocked with 6% skim milk for 1
h and washed with PBS containing 0.05% TWEEN 20™
(detergent). Then, 10 uL of phagemid stock, diluted to 100
#L with 20 mM Tris (pH 7.5) containing 0.1% BSA and
0.05%TWEEN 20™, was added to each well. After 2 hours
the wells were washed and the bound phage eluted with 100
#lof 0.1 M glycine (pH 2.0), and neutralized with 25 4L of
1M Tris pH 8.0. An aliguot of this was used to titer the
number of phage eluted. The remaining phage eluted from
the VEGF-coated well were propagated for use in the next
selection cycle. A total of 8 rounds of selection was per-
formed after which time 20 individual clones were selected
and sequenced (Sanger et al. Proc. Natl. Acad. Sci. USA.
74:5463-5467 (1977)).

[0254] Determination of VEGF Binding Affinities:

[0255] Association (k,,) and dissociation (k) rate con-
stants for binding of bumanized A4.6.1 Fab variants to
VEGF,, were measured by surface plasmon resonance
(Karlsson et al. J. Immun. Methods 145:229-240 (1991)) on
a Pharmacia BlAcore instrument. VEGF,,, was covalently
immobilized on the biosensor chip via primary amino
groups. Binding of humanized A4.6.1 Fab variants was
measured by flowing solutions of Fab in PBS/0.05%
TWEEN 20™ over the chip at a flow rate of 20 ul/min.
Following each binding measurement, residual Fab was
stripped from the immobilized ligand by washing with 5 gl
of 50 mM aqueous HC at 3 uL/min. Binding profiles were
analyzed by nonlinear regression using a simple monovalent
binding model (BIAevaluation software v2.0; Pharmacia).

Results
[0256] Construction of Humanized A4.6.1:

[0257] An initial humanized A4.6.1 Fab fragment was
constructed (hu2.0, FIGS. 5A and 5B), in which the CDRs
from A4.6.1 were grafted onto a human V, kI-V4III frame-
work. All other residues in hu2.0 were maintained as the
human sequence. Binding of this variant to VEGF was so
weak as to be undetectable. Based on the relative affinity of
other weakly-binding bumanized A4.6.1 variants, the Ky, for
binding of hu2.0 was estimated at >7 gM. This conirasts
with an affinity of 1.6 nM for a chimeric Fab construct
consisting of the intact V; and Vi domains from murine
A4.6.1 and human constant domains. Thus binding of hu2.0
tc VEGF was at least 4000-fold reduced relative to the
chimera.

[0258] Design of Antibody Library:
[0259] The group of framework changes to the human
framework sequence herein is shown in Table 5 and FIG. 6.

TABLE 5

Key Framework Residues [mportant for Antigen Binding and
Target Rapdomization

Human VK ], Murine
Framework  VylII consensus  A4.6.1

residue residue residue  Randomization®
Vi 4 Met Met Met, Leu
71 Phe Tyr Phe, Tyr
Vu: 24 Al Ala Alg, Vai, Thr
37 val Vai Val, De
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TABLE 5-continued

Key Framework Residues Important for Antigen Binding and

Targeted for Randomization

Human VK, I, Murine
Framework  VyIIl consensus A4.6.1

residue residue residue  Randomization?®
67 Phe Phe Phe, Val, Thy, Leu, Ile, Ala
69 He Phe Tle, Phe
71 Arg Leu Arg®, Lew®
73 Asp Thr ASPP, Thr®
75 Lys Ala 1ys®, Ala®
76 Asn Ser Asp®, Ser®
78 leu Ala Leu, Ala, Val, Phe
93 Ala Ala Ala, Val, Leu, Ser, Thr
94 Arg Lys Arg, Lys

“Amino acid diversity in phagemid library
®Vy,71, 73, 75, 76 randomized to yield the all-murine (L71/T73/A75/S76)
or all-human (R71/D73/K75/N76) Vgl tetrad

[0260] A concern in designing the humanized A4.6.1
phagemid library was that residues targeted for randomiza-
tion were widely distributed across the V, and Vg
sequences. Limitations in the length of synthetic oligonucle-
otides requires that simultaneous randomization of each of
these framework positions can only be achieved through the
use of multiple oligonucleotides. However, as the total
number of oligonucleotides increases, the efficiency of
mutagenesis decreases (ie. the proportion of mutants
obtained which incorporate sequence derived from all of the
mutagenic oligonucleotides). To circumvent this problem,
two features were incorporated into the library construction.
The first was to prepare four different mutagenesis templates
coding for each of the possible V,_framework combinations.
This was simple to do given the limited diversity of the light
chain framework (only 4 different sequences), but was
beneficial in that it eliminated the need for two oligonucle-
otides from the mutagenesis strategy. Secondly, two 126~
base oligonucleotides were preassembled from smaller syn-
thetic fragments. This made possible randomization of Vi,
codons 67, 69, 71, 73, 75, 76, 93 and 94 with a single long
oligonucleotide, rather than two smaller ones. The final
randomization mutagenesis strategy therefore employed
only two oligonucleotides simultaneously onto four different
templates.

[0261] Selection of Tight Binding Humanized A4.6.1
Fab’s:

[0262] Variants from the humanized A4.6.1 Fab phagemid
library were selected based on binding to VEGF. Enrichment
of functional phagemid, as measured by comparing titers for
phage eluted from a VEGF-coated versus uncoated micro-
titer plate well, increased up to the seventh round of affinity
panning. After one additional round of sorting, 20 clones
were sequenced to identify preferred framework residues
selected at each position randomized. These results, sum-
marized in Table 6, revealed strong consensus amongst the
clones selected. Ten out of the twenty clones had the
identical DNA sequence, designated hu2.10. Of the thirteen
framework positions randomized, eight substitutions were
selected in hu2.10 (V,, 71; V,; 37, 71, 73, 75, 76, 78 and 94).
Interestingly, residues Vi 37 (lie) and 78 (Val) were selected
neither as the human,, V 111 or murine A4.6.1 sequence. This
result suggests that some framework positions may benefit
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from extending the diversity beyond the target human and
parent murine framework sequences.

TABLE 6

Seguences Selected from the Humanized A4.6.1 Phagemid Fab Library
Residue substitutions
Vi Vi

Variant 4 71 24 37 67 69 71 73 75 716 18 93 94

muine M Y A V F F L T A S A A
A46.1
hu2.0 M F AV F I RNKENJLA
(CDR-

gmit)

Phage-selected clones:

212 — Y — I - e o e vV — K
m22@) LY — [ = - — - — — vV — K
m26) L — — I T — L T A 8§ V — K
W271) L — — I e e — — vV — K
huz.10 - Y — I — = L T A S V — K
(10

Differences between hu2.0 and murine A4.6.1 antibodies are underlined.
The number of identical clones identifies for each phage-selected sequence
is indicated in parentheses. Dashes in the sequences of phage-selected
clones indicate selection of the human V; KI-Vyiil framework sequence
(i.e. as in hu2.0).

[0263] There were four other unique amino acid sequences
among the remeining ten clones analyzed: hu2.1, hu2.2,
hu2.6 and hu2.7. All of these clones, in addition to hu2.10,
contained identical framework substitutions at positions Vi,
37 (le), 78 (Val) and 94 (Lys), but retained the human VII1
consensus sequence at positions 24 and 93. Four clones had
lost the light chain coding sequence and did not bind VEGF
when tested in a phage ELISA assay (Cunningham et al.
EMBO J. 13:2508-251 (1994)). Such artifacts can often be
minimized by reducing the number of sorting cycles or by
propagating libraries on solid media.

[0264] Expression and Binding Affinity of Humanized
A4.6.1 Variants:

[0265] Phage-selected variants hu2.1, hu2.2, hu2.6, hu2.7
and hu2.10 were expressed in E. coli using shake flasks and
Fab fragments were purified from periplasmic extracts by
protein G affinity chromatography. Recovered yields of Fab
for these five clones ranged from 0.2 (hu2.6) to 1.7 mg/L
(hu2.1). The affinity of each of these variants for antigen
(VEGF) was measured by surface plasmon resonance on a
BlAcore instrument (Table 7). Analysis of this binding data
revealed that the consensus clone hu2.10 possessed the
highest affinity for VEGF out of the five variants tested.
Thus the Fab phagemid library was selectively enriched for
the tightest binding clone. The calculated K, for hu2.10 was
55 nM, at least 125-fold tighter than for hu2.0 which
contains no framework changes (K,>7 uM). The other four
selected variants all exhibited weaker binding to VEGEF,
ranging down to a Ky, of 360 nM for the weakest (hu2.7).
Interestingly, the K, for hu2.6, 67 nM, was only marginally
weaker than that of hu2. 10 and yet only one copy of this
clone was found among 20 clones sequenced. This may have
due to a lower level of expression and display, as was the
case when expressing the soluble Fab of this variant. How-
ever, despite the lower expression rate, this variant is useful
as a humanized antibody.
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TABLE 7
VEGF Binding Affinity of Humanized A4.6.1 Fab Variants
' Ko X, Kp{Ad.61)
Variant M1s-110¢ 10%1 oM Kp{mut)
A4.6.1 chimera 5.4 0.85 1.6  >4000
2.0 ND ND >7000%*
Phage selected clones:

hu2.1 0.70 18 260 170
hu2.2 0.47 16 340 210
hu2.6 0.67 4.5 67 40
hu2.7 0.67 24 360 230
hw2.10 0.63 3.5 55 35
*hu2.10V 2.0 1.8 9.3 58

*hu2.10V = hu2.10 with mutation V; Leu—»Val
Estimated errors in the Biacore binding measurements are +/=25%.
**Too weak to measure; estimate of lower bound

[0266] Additional Improvement of Humanized Variant
hu2.1:

[0267] Despite the large improvement in antigen affinity
over the initial humanized variant, binding of hu2.10 to
VEGF was still 35-fold weaker than a chimeric Fab frag-
ment containing the murine A4.6.1 V; and V; domains. This
considerable difference suggested that further optimization
of the humanized framework might be possible through
additional mutations. Of the Vernier residues identified by
Foote & Winter J. Mol. Biol. 224:487-499 (1992), only
residues V 46, Vi, 2 and Vi, 48 differed in the A4.6.1 versus
human V, xI-VglII framework (FIGS. SA and 5B) but were
not randomized in our phagemid library. A molecular model
of the humanized A4.6.1 Fv fragment showed that VL 46 sits
at the V, -V, interface and could influence the conformation
of CDR-H3. Furthermore, this amino acid is almost always
leucine in most VK frameworks (Kabat et al., supra), but is
valine in A4.6.1. Accordingly, a Leu—Val substitution was
made at this position in the background of hu2.10. Analysis
of binding kinetics for this new variant, hu2.10V, indicated
a further 6-fold improvement in the Ky, for VEGF binding,
demonstrating the importance of valine at position V; 46 in
antibody A4.6.1. The K, for hu2.10V (9.3 oM) was thus
within 6-fold that of the chimera. In contrast to V,_ 46, no
improvement in the binding affinity of hu2.10 was observed
for replacement of either Vi; 2 or Vi 48 with the corre-
sponding residue from murine A4.6.1.

EXAMPLE 3

{0268] In this example, CDR randomization, affinity
maturation by monovalent Fab phage display, and cumula-
tive combination of mutations were used to enhance the
affinity of a humanized anti-VEGF antibody.

[0269] Construction of Humanized Antibody pY1101:

[0270] Phage-displayed antibody vector phMB4-19-1.6
{see FIGS. 8A-E) was used as a parent. In this construct,
anti-VEGF is expressed as a Fab fragment with its heavy
chain fused to the N-terminus of the truncated g3p. Both the
light and heavy chains are under the control of phoA
promoter with an upstream st signal-sequence for secretion
into the periplasm. Point mutations outside the CDR regions
were made by site-directed mutagenesis to improve affinity

2(
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for VEGF with oligonucleotides HL-242, H1.-243, HL-245,
HIL-246, HL.-254, H1.-256, and HL.-257 as shown in Table 8
below:

TABLE 8
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mixture of A, G, C, and T while S is an equal mixture of G
and C) for saturation mutagenesis. VL1 and VH3 were
chosen as potential candidates for affinity ephancement

0liqos for Directed Mutetions

Oligo Substitution/

Number Region Comments Sequence

HI-242 VL M4L

HL-243 VL L46V

5' ~GATATCCAGTTGACCCAGTCCCCG~3 ' (SEQ ID NO:29)

5' -GCTCCGARAGTACTGATTTAC-3 " (SEQ ID NO:30)

HL-245 VH CDR~7 5' ~CGTCOTTTCACTTT TTCTGCAGACACCT
CCAGCARCACAGTATACCTGCAGATG-3' (SEQ ID NO:31)
HL-246 VH R98K 5' ~CTATTACTGTGCARAGTACCCCCAC-3" (SEQ ID NO:32)
HL~254 VL Y71F 5' -GGGACGGATTTCACTCTGACCATC-3"
(SEQ ID NO:33)
HL-256 VH 137V 5
GGTATGAACTGGGTCCGTCAGGCCCC-3 !
(SEQ ID NO:34)
HL-257 VH CDR~7 5'm
A72L CGTCCTTTCAC T TTTC TTTAGACACCT
S76X CCARAAGCACAGCATACCTGCAGATGAA
N778 C-3'(SEQ ID NO:35)

{0271] The resulting variant was termed Y0101 (FIGS. 9A
and 9B).

[0272] Construction of the First Generation of Antibody-
Phage Libraries:

[0273] To prevent contamination by wild-type sequence,
templates with the TAA stop codon at the targeted sites for
randomization were prepared and used for constructing
libraries by site-directed mutagenesis with oligonucleotides
using the degenerate NNS codon (where N is an equal

(FIGS. 9A and B). Within the CDRs, two libraries were
constructed from the pY0101 template. VL1 was mutated
using stop-template oligonucleotides HI.-248 and HL-249
(Table 9) and library oligonucleotides HL-258 and HL-259
(Table 10). Similarly, three libraries were constructed for
VH3 using stop template oligonucleotides HL-250, HL-251,
and HL-252 (Table 9), and library oligonucleotides HL-260,
HL-261, and HL-262 (Table 10). Library construction is
summarized in Tables 9 and 10 below.

TABLE 9

Template Oligos for Mutagenesis

0ligo Region
Number Comments Seguence

HL-248 VL1
HL=249 VL1
HL-250 VH3
HL-251 VH3
HL=~252 VH3
HL-~263 VH1
HL~264 VH2
YC~-80 VH3
YC-100 CDR?

YC-102 VH2

5 ' ~GGGTCACCATCACCTGCTAAGCATAATAATAATAAAGCAACTATTTAAACTGG-3 ' (SEQ ID NO:36)
5 ' ~GCGCAAGTCAGGATATTTAATAATAATAATAATGGTATCAACAGAAACCAGG-3 * (SEQ ID NO:37)
5'-GTCTATTACTGTGCAAAGTAATAACACTAATAAGGGAGCAGCCACTGG-3 ' (SEQ ID NO:38)

5’ ~GGTACCCCCACTATTATTAATAATAATARTGGTATTTCGACGTCTGEGG-3 " (SEQ ID NO:39)

5 ' ~CACTATTATGGGAGCAGCCACTAATAATAATAAGTCTGGGTCARGGAACCCTG~3" (SEQ ID NO:40)
5’ -TCCTGTGCAGCTTCTGGCTAATAATTCTAATARTAAGGTATGAACTGGGTCCG-3" (SEQ ID NO:4l)
5 ' ~GAATGGGTTGGATGGATTAACTAATAATAAGGTTAACCGACCTATGCTGOGG-3 ! (SEQ ID NO:42 )]
5 ' ~CTGTGCARAGTACCCGTAATAT TAATAATAATAACACTGGTATTTCGAC-3" (SEQ ID NO:43)

5’ -CGTTTCACTTTTTCTTARGACTAATCCAAATAAACAGCATACCTGCAG~3 ' (SEQ ID NO:44 )

5 ~GARTGGGTTGGATGGATTTAATAATARTAAGCTGARCCGACCTATG-3 ' (SEQ ID NO:45)
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[0274]

TABLE 10
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Random Oligos for Library Congtruction

Oligo Region
Number Comment Sequence

HL~-258 VL1 5 =GGGTCACCATCACCTGCNNS GCANNSNNS NNSNNSAGCAACTAT TTARACTGG-3 ' (SEQ ID NO:46)
HL-259 VL1 5' ~GCGCAAGTCAGGATATTHNNS NNSNNSNNS NNSTCGTATCAACAGARACCAGG=-3" (SEQ ID NO:47)
HL~260 VH3 5' ~GTCTATTACTGTGCAARCRNSNNSCACNNSNNEGGGAGCAGCCACTGG-3" (SEQ ID NO:48)
HL~261 VH) 5’ -GGTACCCCCACTATTATNNSNNSNNSNNS TGGTATTTCGACGTCTCGEG-3 * (SEQ ID NO:49)
HL~262 VH3 5° ~CACTATTATGGGAGCAGCCACNNSNNS NNSNNSGTCTGGGGTCAAGGARCCCTG-3" (SEQ ID NG:50)
HL-265 VH1 5! -TCCTCTGCAGCTTCTCGCHNSNNS TTCNNSNNSNNSGGTATGAACTGGGTCCG~3 ' (SEQ ID NO:51)
HL-266 VH2 5' -GARTGGGTTCGATGGATTAACNNSNNS NNSGCTNNSCCGACCTATGCTGCCGG-3" (SEQ ID NO:52)
YC-81 VH3 5' «CTGTGCAAAGTACCCGNNSTATRNSNNSNNSNNSCACTGGTATTTCGAC-3 ' (SEQ ID NO3:53)
YC-101 CDR7 5' ~CGTTTCACTTTTTCTNNSGACNRSTCCAAANNSACAGCATACCTGCAG-3' (SEQ 1D NO354)
YC-103 VH2 5 ~GAATGGGTTGEATGCGATTNNSNNSNNS NRSGGTGAACCGACCTATG-3 ' (SEQ ID NO:55)

[0275] The products of random mutagenesis reactions
were ¢lectroporated into XL1-Blue E.coli cells (Stratagenc)
and amplified by growing 15-16 h with M13KO7 helper
phage. The complexity of each library, ranging from 2x10”
to 1.5x10®, was estimated based upon plating of the initial
transformation onto carbenicillin plates.

[0276] Initial Affinity Selections:

[0277] For each round of sclection, approximately 10 -
10'® phage were screened for binding to plates (Nunc
Maxisorp 96-well) coated with 2 pg/ml. VEGF (recombi-
nant; residue 9-109 version) in 50 mM carbonate buffer, pH
9.6 and blocked with 5% iostant milk in 50 mM carbonate
buffer, pH 9.6. After 1-2 hour binding at room temperature,
in the presence of 0.5% bovine serum albumin and 0.05%
TWEEN 20™ in PBS, the phage solution was removed, and
the plate was washed ten times with PBS/TWEEN™ (0.05%
TWEEN 20™ in PBS buffer). Typically, to select for
enhanced affinity variants with slower dissociation rates, the
plates were incubated with PBS/TWEEN™ buffer for a
period of time which lengthened progressively for each
round of selection (from 0 minute for the first round, to 3 h
for the ninth round of selection). After the PBS/TWEENT™
buffer was removed, the remained phages were cluted with
0.1 M HCl and immediately neutralized with ¥ volume of
1 M Tiis, pH 8.0. The eluted phages were propagated by
infecting XL1-Blue E.coli cells (Stratagene) for the next
selection cycle.

{0278] Sequencing data revealed that both VL1 librarics,
even afler the eighth/ninth round of sorting, remained
diverse, tolerating various type of residues at the sites of
randomization. In contrast, the VH3 libraries retained only
wild type residues or had very conservative substitutions.
This suggested that the VL1 was more exposed to solvent
and lay outside the binding interface. In contrast, VH3 did
not show dramatically different sidechain substitutions, and
therefore might be more intimately involved in antigen
binding,

[0279] Phage-ELISA Assay of Binding Affinities:

[0280] From each of these libraries, representative clones
(those represented by abundant sequences) were assayed for
their affinities relative to that of parent clone pY0101 in a
phage-ELISA assay. In such an assay, phages were first
serially diluted to determine a fractional saturation titer
which was then held constant and used to incubate with
varying concentrations of VEGF (starting at 200 nM to 0
nM) in solution. The mixture was then transferred onto plate
precoated with VEGF (2 ug/mL) and blocked with 5%
instant milk, and allowed to equilibrate for 1 hour at room
temperature. Thereafter, the phage solution was removed
and the remaining bound phages were detected with a
solution of rabbit anti-phage antibody mixed with goat
anti-rabbit conjugate of horse radish peroxidase. After an
hour incubation at room temperature, the plate was devel-
oped with a chromogenic substrate, o-phenylenediamine
(Sigma). The reaction was stopped with addition of %
volume of 2.5 M H_SO,. Optical density at 492 nm was
measured on a spectrophotometric plate reader.

[0281] Although all of the selected clones from these five
libraries showed either weaker or similar affinities than that
of wild type pYQ101 in phage-ELISA assay, one particular
variant (pY0192) from library HL-258 displayed an appar-
ent advantage (about 10 fold) in the level of expression or
phage display relative to pY0101, This clone contained
mutations S24R, S26N, Q27E, D28Q, and 129L in the VL
region (FIG. 9A). In addition, this variant was found to have
a spurious mutation, M34l, in VH. This variant showed no
significant difference in binding affinity to VEGF as com-
pared with the pY0101 variant. To improve the level of
Fab-display on phage, and the signal-to-noise ratio for
phage-ELISA assays, the corresponding substitutions in
pY0192 at VL1 were incorporated into the template back-
ground for constructing both CDR Ala-mutants and the
second generation of anti-VEGF libraries.

[0282] Ala-Scanning the CDRs of Anti-VEGF:

{0283] To determine the energetics contributed by each of
the amino acids in the CDR regions and thus betier select
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target residues for randomization, the CDR regions were
screened by substituting alanine for each residue. Each Ala
mutant was constructed using site-directed mutagenesis with
a synthetic oligonucleotide encoding for the specific alanine
substitution. Where Ala was the wild-type residue, Ser was
substituted to test the effect of a sidechain substitution.
Phage clones having a single Ala mutation were purified and
assayed in phage-ELISA as described above. Results of the
Ala-scan demonstrated that Ala-substitution at various posi-
tions can have an effect, ranging from 2 to >150 fold
reductions, on antigen binding affinity compared to pY0192.
In addition, it confirmed a previous observation that VH3,
but not VL1, was involved in antigen binding. Results of the
CDR Ala-scan are summarized in Table 11 below.

TABLE 11
lative VEGF Affinities of Ala-Scan Fab Variants
Residue C ut Rezidue ICS50(mut)
VL IC50 (wt) VH IC50 (wt)
R24A 1 G26A 2
A258 1 Y27A 34
N26A 1 T28A 1
E27A 1 F29A 16
Q28A 1 T30A 1
129A 1 N31A >150
8304 2 Y32A >150
N31A 2 G33A [
Y32A 2 134A 6
L33A 2 N35A 66
N34A 4
WS50A >150
FS0A 1 I51A 4
T51A 1 N52A »>150
S52A i TS53A 9
853A 1 Y54A 9
L54A 1 TS5A 4
HS5SA 1 GS56A i
SS56A 1 ES7A 2
P58A 1
QB89A 4 T59A 3
Q90A 3 Y60A 2
YO1A 14 A61S 1
S92A 1 A62S 1
T93A 1 D63A 1
VG4A 2 F64A 1
P9SA 3 Ké65a 1
WI6A >150 R66A 1
T97A 1
YA >150
P100A 38
Hi01A 4
Y102A 4
Y103A 5
G104A 2
S105A 1
S106A >150
H107A 2
WI108A >150
Y109A 19
F110A 25
Di11A 2

[0284] All variants are in the background of pY0192
(“wt”; see FIGS. 9A-B). IC50’s were determined in a
competitive phage-ELISA assay.

[0285] The largest effects of Ala substitutions are seen in
CDRs H1, H2, and H3, including Y27A (34-fold reduction
in affinity), N31A, Y32A, W50A, N52A, Y99A, S106A and
W108A (each >150-fold reduction); N35A (66-fold reduc-
tion), P100A (38-fold reduction) and F110A (25-fold reduc-

Mar. 14, 2002

tion). In contrast, only one VL substiition had a large
impact on binding affinity, W96A (>150-fold reduction).
These results point to the three VH CDRs as the main
encrgetic determinants of Fab binding to VEGEF, with some
contribution from VL3.

[0286] Design of Second-Generation CDR Mutation
Libraries:

[0287] Two additional libraries which randomized exist-
ing residues in anti-VEGF version Y0192 were designed
based upon inspection of the crystal structure. In VH2,
residues 52-55 were randomized because they lie within the
binding interface with VEGF. An additional region of the
Fab, termed “CDR7” (see FIG. 10B), was also targeted for
randomization because several residues in this loop, while
not contacting VEGF, do have contacts with the VH loops of
the antibody. These represented potential sites for affinity
improvement through secondary effects upon the interface
residues. Residues 172, T74, and S77 were randomized in
this CDR7 library.

[0288] Also based upon the crystal structure, one of the
original CDR libraries was reconstructed to re-test the
potential for affinity maturation in the VH1 CDR. Residues
27, 28, and 30-32 were randomized using the new Y0192
background.

[0289] Second-Generation Selections of Anti-VEGF
Libraries:

[0290] Based on Ala-scan results as well as the crystal
structure of the antigen-antibody (F(ab)-12) complex, a total
of seventeen libraries were constructed using the pY0192
template and stop-template oligonucleotides {(which code for
a stop codon at the sites targeted for randomization) YC-80,
YC-100, YC-102, HL-263, and HL-264 (Table 9 above).
The corresponding randomization oligonucleotides (which
employ NNS at the sites targeted for randomization) were
YC81, YC-101, YC-103, HL-265, and HL-266 (Table 10
above). The resulting transformants yielded libraries with
complexities ranging from 6x107 to 5x10°® which suggests
that the libraries were comprebensive in covering all pos-
sible variants. Phage libraries were sorted for 7-8 rounds
using conditions as described in Table 12 below.

TABLE 12

Conditions for Secondary Selections of Fab Variants

Round of Incubation Incubation Incubation
Selection Time (hr) Solution Temp. {° C)
1 ) 0 room temp.
2 1 ELISA buffer 1o0m temp.
3 2 1 uM VEGF/ELISA room temp.
4 18 1 M VEGF/ELISA room temp.
5 37 1 M VEGF/ELISA room temp.
6 17 hr @ room temp./ 1 M VEGF/ELISA room temp./
V@37 C 31rC
7 63 1 uM VEGF/ELISA 37°C.
8 121 1 uM VEGF/ELISA 37°C.

[0291] ELISA buffer contained 0.5% bovine serum albu-
min and 0.05% TWEEN 20™ in PBS. VEGF was included
in the incubation buffer to minimize rebinding of phages to
VEGF coated on the surface of the plate. Sorting of these
libraries yielded phage enrichments over 7 to 8 rounds of
selection.
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[0292] Phage-ELISA Assays of Second Generation
Clones:

[0293] After eight round of selections, ten to twenty
clones from each library were isolated from carbenicillin
containing plates harboring E. coli (XL.1) colonies which
had been infected with an eluted phage pool. Colonies were
isolated and grown with helper phage to obtain single-
stranded DNA for sequencing. CDR substitutions selected
for more favorable binding to VEGF were deduced from the
DNA sequences of phagemid clones. A sampling of selected
clones is shown in Table 13 below.

TABLE 13

Protein Sequences of Anti-VEGF Variants from Second Generation
Fab-Phage Libraries

Variants from library YC-81

Name VH3 sequence (residues 99-111)
Y0238-1 YPYYRGTSHWYFD (SEQ ID NO: 56)
Y0238-2 YPYYINKSHWYFD (SEQ ID NO: 57)
Y0238-3 YPYYYGTSHWYFD (SEQ ID NO: 58)
Y0238-4 YPYYYNQSHWYFD (SEQ ID NO: 59)
Y0238-5 YPYYIAKSHWYFD (SEQ ID NO: 60)
Y0238-6 YPYYRDNSHWYFD (SEQ ID NO: 61)
Y0238-7 YPYYWGTSHWYFD (SEQ ID NO: 62)
Y0238-8 YPYYRQNSHWYFD (SEQ ID NO: 63)
Y0238-9 YPYYRQSSHWYFD (SEQ ID NO: 64)

Y0238-10 YPYYRNTSHWYFD (SEQ ID NO: 65)
Y0238-11 YPYYKNTSHWYED (SEQ ID NO: 66)
¥0238-12 YPYYIRRSHWYFD (SEQ ID NO: 67)

Y0228-21 YPYYRNASHWYFD (SEQ ID NO: 68)
Y0228-22 YPYYTTRSHWYFD (SEQ ID NO: 69)
Y0228-23 YPYYEGSSHWYFD (SEQ ID NO: 70)

Y0228-24 YPYYRQRGHWYFD (SEQ ID NO: 71)
Y0228-26 YPYYTGRSHWYFD (SEQ ID NO: 72)
Y0228-27 YPYYINTSHWYFD (SEQ ID NO: 73)
022828 YPYYRKGSHWYFD (SEQ ID NO: 74)
Y0228-29 YPYYTGSSHWYFD (SEQ ID NO: 75)

Y0228-30 YPYYRSGSHWYFD (SEQ ID NO: 76)
Y0229-20 YPYYTNRSHWYFD (SEQ ID NO: 77)
Y0229-21 YPYYRNSSHWYFD (SEQ iD NO: 78)
Y0229-22 YPYYKESSHWYED (SEQ ID NO: 79)

Y0229-23 YPYYRDASHWYFD (SEQ ID NO: §0)
Y0229-24 YPYYRQKGHWYFD (SEQ ID NO: 81)
Y0229-25 YPYYRGGSHWYFD (SEQ ID NO: 82)
Y0229-26 YPYYYGASHWYFD (SEQ ID NO: 83)
Y0229-27 YPYYRGESHWYFD (SEQ ID NO: 84)
Y0229-28 YPYYRSTSHWYFD (SEQ ID NO: 85)

TABLE 13-continued
Variants from library HL-265

Name VH1 sequence (residue 26-35)

Y0243-1 GYDFTHYGMN (5/10 clones) (SEQ ID NQ: 86)
Y0243-2 GYEFQHYGMN (SEQ ID NO: 87)

Y0243-3 GYEFTHYGMN (SEQ ID NO: 83)

Y0243-4 GYDFGHYGMN (SEQ ID NO: 89)

Y0243-5 GYDFSHYGMN (SEQ ID NO: 90)

Y0243-6 GYEFSHYGMN (SEQ ID NO: 91)

Variaats from library YC-101

Name VH “CDR7” sequence (residues 70-79)
Y0244-1 FSVDVSKSTA (SEQ ID NO: 92)
Y0244-2 FSLDKSKSTA (SEQ ID NO: 93)
Y0244-3 FSLDVWKSTA (SEQ ID NO: 94)
Y0244-4 FSIDKSKSTA (:95)

[0294] The sequence of the randomized region only is
shown as deduced from DNA sequencing.

[0295] When a number of clones were tested along with
the parent clone pY0192 in phage-ELISA assay, none
showed a distinctive improvement over the parental clone.
This could be explained by the time-scale on which the assay
was performed (<3 hours).

[0296] In order to quantify improvement in antigen bind-
ing over parent clone, several anti-VEGF variants’ DNA
were transformed into E. coli strain 34B8, expressed as Fab,
and purified by passing the periplasmic shockate through a
protein G column (Pharmacia) as described in Example 2
above.

[6297] CDR Combination Variants:

[0298] To improve VEGF binding affinity further, muta-
tions found by phage display were combined in different
CDRs to create multiple-CDR mutants. In particular, the
mutations identified in the most affinity-improved phage
variants from VH1, VH2, and VH3 libraries were combined
(Table 14) in order to test for additivity of their contributions
to binding affinity.

TABLE 14

Parent
Name clone

Combination CDR Anti-VEGF Variants

Mutagenesis oligo/
comments Sequence

¥0313-1 Y0243-1

Y0317 ¥0313-1

¥0313-3 Y0238-3

YC-115 (VH3: 5 ' ~GCARAGTACCCGTACTATTATGGGAC
H101Y and S105T) GAGCCACTGGTATTTC-3'(SEQ ID NO:%6)

¥C-108 (revert VL1 S5'-GTCACCATCACCTGCAGCGCAAGTCA

back to wild type)GGATATTAGCAACTATTTAAAC-3'(SEQ ID
NO:97)

YC-116 (VH3; 5’ ~CCGTACTATTATGGGAGCAGCCACTG

T1058) GTATTTC-3' (S8EQ ID NO:98)

OB
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[0299] Mutations from the indicated parental vectors were
combined with those from the indicated oligonucleotide by
site-directed mutagenesis to yield the combination variants
listed.

[0300] Version Y0317 is equivalent to Y0313-1 except
that the background mutation in VL1 was removed and its
sequence reverted back to that in pY0101. The effects of
mutating H101Y and S105T were tested by constructing a
reversion mutant from Y0238-3.

[0301] BIlAcore Analysis:

[0302] The VEGF-binding affinities of Fab fragments
were calculated from association and dissociation rate con-
stants measured using a BIAcore-2000™ surface plasmon
resonance system {BlAcore, Inc., Piscataway, N.I). A bio-
sensor chip was activated for covalent coupling of VEGF
using  N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier’s (BlAcore, Inc., Piscataway, N.J.)
instructions. VEGF was buffered exchanged into 20 mM
sodium acetate, pH 4.8 and diluted to approximately 50
ng/mL.. An aliquot (35 41) was injected at a flow rate of 2
#L/min to achieve approximately 700-1400 response units
(RU) of coupled protein. Finally, 1 M ethanolamine was
injected as a blocking agent.

{0303] For kinetics measurements, two-fold serial dilu-
tions of Fab were injected in PBS/TWEEN™ buffer (0.05%
TWEEN 20™ in phosphate buffered saline) at 25° C. at a
flow rate of 10 ul/min. On rates and off rates were calcu-
lated using standard protocols (Karlsson et al. J. Immun.
Methods 145:229-240 (1991)). Equilibrium dissociation
constants, Kd’s from surface plasmon resonance (SPR)
measurements were calculated as koff/kon. Data are shown
in Table 15 below.

TABLE 15
Kinetics of Fab-VEGF biading from BlAcore ™ measurements
Kon koff Kd Kd (wty
Variant (10%Mfs) (10~%s) (aM) Kd (mut)
Y0244-1 34 2.7 8 3.6
Y0244-4 52 1.7 33 09
Y0243-1 6.7 0.45 0.7 4.1
Y0238-3 1.7 =0.04* £0.2* 214*
Y0238-7 1.5 £0.06" £04* z7.3*
Y0238-10 1.6 0.09 0.6 4.8
Y0238-5 0.8 0.08 09 32
Y0238-1 2.6 0.09 0.4 13
Y0313-1 35 £0.054* =0.15* 220%
Y0313-3 12 0.081 0.65 4.5

*The dissocintion rate observed probably reflects an upper limit for the
true dissociation rate in these experiments, since the off-rate is approach-
ing the limit of detection by BlAcore.

[0304] The BlAcore™ data in Table 15 show that several
variants had improved affinity over Y0192. For ¢xample, a
CDRH1 variant, Y0243-1, showed 4.1 fold enbanced affin-
ity, arising from mutations T28D and N31 H. Variant
Y0238-3 showed at least a 14 fold improvement in binding
affinity over Y0192. Both CDRH3 mutations contribute to
the improved affinity of Y0238-3 because reversion of T105
to S (variant Y0313-3) reduces the affinity of Y0238-3 from
0.1 5oM to 0.65 oM (see Table 15). The greater affinity
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enhancement relative to Y0192 was seen for Y0313-1,
which contained CDRH3 mutations combined with CDRH1
mutations.

[0305] Cell-Based Assay of VEGF Inhibition:

[0306] Several versions of the A4.6.1 anti-VEGF antibody
were tested for their ability to antagonize VEGF (recombi-
nant; version 1-165) in induction of the growth of HuVECs
(human umbilical vein endothelial cells). The 96-well plates
were seeded with 1000 HuVECs per well and fasted in assay
medivm (F12:DMEM 50:50 supplemented with 1.5% dia-
filtered fetal bovine serum) for 24 h. The concenttation of
VEGF used for inducing the cells was determined by first
titrating for the amount of VEGF that can stimulate 80% of
maximal DNA synthesis. Fresh assay medium containing
fixed amounts of VEGF (0.2 oM final concentration), and
increasing concentrations of anti-VEGF Fab or Mab were
then added. After 40 h of incubation, DNA synthesis was
measured by incorporation of tritiated thymidine. Cells were
pulsed with 0.5 Ci per well of [3H]-thymidine for 24 h and
harvested for counting, using a TopCount gamma counter.

{0307] The results (FIG, 11) show that the full-length IgG
form of F{ab)-12 was significantly more potent in inhibiting
VEGF activity than the Fab form (here, Y0192 was used).
However, both variants Y0238-3 and Y0313-1 showed even
more potent inhibition of VEGF activity than either the
Y0192 Fab or F(ab)-12 Mab. Comparing the Fab forms,
variant Y0313-1 appeared >30-fold more potent than the
wild-type Fab. It should be noted that the amount of VEGF
(0.2 nM) used in this assay is potentially limiting for
determination of an accurate IC50 for the mutant. For
example, if the binding affinity (Kd) of the mutant is in fact
<0.2 nM, the IC50 in this experiment will appear higher than
under conditions of lower VEGF concentration. The result
therefore supports the conclusion that the affinity-improved
variant is at least 30-fold improved in affinity for VEGF, and
that it effectively blocks VEGF activity in vitro. Since the
variant Y0317 differs from Y0313-1 only in the reversion of
the VL1 sequence to wild-type (FIG. 10A), it is predicted
that Y0317 will have similar activity to Y0313-1.

[0308] Variant Y0317 (Fab) and humanized variant F(ab)-
12 from Example 1 (full length and Fab) were compared for
their ability to inhibit bovine capillary endothelial cell
proliferation in response to a near maximally effective
concentration of VEGF using the assay described in
Example 1. As illustrated in FIG. 12, Y0317 was markedly
more cffective at inhibiting bovine capillary endothelial cell
proliferation than the full length and Fab forms of F(ab)-12
in this assay. The Y0317 affinity matured Fab demonstrated
an ED50 value in this assay which was at least about 20 fold
lower than F(ab)-12 Fab.

What is claimed is:

1. A humanized anti-VEGF antibody which binds human
VEGF with a K, value of no more than about 1x10-°M.

2. A humanized anti-VEGF antibody which binds human
VEGF with a K, value of no more than about 5x10~°M.

3. A humanized anti-VEGF antibody which has an ED50
value of no more than about 5 oM for inhibiting VEGF-
induced proliferation of endothelial cells in vitro.

4. A humanized anti-VEGF antibody which inhibits
VEGF-induced angiogenesis in vivo.

ﬁ%‘&z
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5. The humanized anti-VEGF aatibody of claim 4 wherein
5 mg/kg of the antibody inhibits at least about 50% of tumor
growth in an A673 in vivo tumor model.

6. The humanized anti-VEGF antibody of claim 1 having
a heavy chain variable domain comprising the following
hypervariable region amino acid sequences: CDRHI1
(GYX,FTX,YGMN, wherein X, is Tor D and X, is N or H;
SEQ ID NO:128), CDRH2 (WINTYTGEPTYAADFKR;
SEQ ID NO:2) and CDRH3 (YPX,YYGX,SHWYFDV,
wherein X, is Y or H and X, is S or T; SEQ ID NO:129).

7. The humanized anti-VEGF antibody of claim 6 com-
prising the amino acid sequence of SEQ ID NO:7.

8. The humanized anti-VEGF aatibody of claim 6 having
a heavy chain variable domain comprising the following
hypervariable region amino acid sequences: CDRH1 (GY'T-
FINYGMN; SEQ ID NO:1), CDRH2 (WINTYT-
GEPTYAADFKR; SEQ ID NO:2) and CDRH3
(YPHYYGSSHWYFDV, SEQ ID NO:3).

9. The humanized anti-VEGF antibody of claim 1 having
a light chain variable domain comprising the following
hypervariable region amino acid sequences: CDRLI1
(SASQDISNYLN; SEQ ID NO:4), CDRL2 (FTSSLHS;
SEQ ID NO:5) and CDRL3 (QQYSTVPWT, SEQ ID
NO:6).

10. The humanized anti-VEGF antibody of claim 9 com-
prising the amino acid sequence of SEQ ID NO:8.

11. The humanized anti-VEGF antibody of claim 1 having
a heavy chain variable domain comprising the amino acid
sequence of SEQ ID NO:7 and a light chain variable domain
comprising the amino acid sequence of SEQ ID NO:8.

12. An anti-VEGF antibody light chain variable domain
comprising the amino acid sequence:
DIQX, TQSPSSLSASVGDRVTITCSA SQDISNYLNW-
YQOKPGKAPKVLIYFTSSLHSGVPSRFS GSGSGTD-
FTLTISSLQPEDFATYYCQQYSTVPWTE-
GQGTKVEIKR (SEQ ID NO:124), wherein X, is M or L.

13. An anti-VEGF antibody heavy chain variable domain

comprising the amino acid sequence:
EVQLVESGGGLVQPG
GSLRLSCAASGYX,FTX,YGMNW VRQAPGK-
GLEWVGWINTYTGEPT YAADFKRRFTF-
SLDTSKSTAY
LQMNSLRAEDTAVYYCAKYPX,YYGX, SHWYED-

VWGQGTLYV TVSS (SEQ ID NO:125), wherein X, is T or
D;X,isNorH; XyisYorHand X,isSor T.

14. A variant of a parent anti-VEGF antibody, wherein
said variant binds human VEGF and comprises an amino
acid substitution in a hypervariable region of a heavy chain
variable domain of said parent antibody.

15. The variant of claim 14 wherein said parent antibody
is a human or humanized antibody.

16. The variant of claim 14 which binds human VEGF
with a K, value of no more than about 1x10-%M.

17. The variant of claim 14 which binds human VEGF
with a K, value of no more than about 5x10-°M.

18. The variant of claim 14 wherein the substitution is in
CDRH]1 of the heavy chain variable domain.

19. The variant of claim 14 wherein the substitution is in
CDRH3 of the heavy chain variable domain.
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20. The variant of claim 14 which has amino acid sub-
stitutions in both CDRH1 and CDRH3.

21. The variant of claim 14 which binds human VEGF
with a K value less than that of said parent antibody.

22. The variant of claim 14 which has an ED50 value for
inhibiting VEGF-induced proliferation of endothelial cells
in vitro which is at least about 10 fold lower than that of said
parent antibody.

23. The variant of claim 18 wherein the CDRH1 com-
prises the amino acid sequence: GYDFTHYGMN (SEQ ID
NO:126)

24. The variant of claim 19 wherein the CDRH3 com-
prises the amino acid sequence: YPYYYGTSHWYFDV
(SEQ ID NO:127).

25. The variant of claim 14 wherein the heavy chain
variable domain comprises the amino acid sequence of SEQ
ID NO:116.

26. The variant of claim 25 further comprising the light
chain variable domain amino acid sequence of SEQ ID
NO:124.

27. The variant of claim 26 comprising the light chain
variable domain amino acid sequence of SEQ ID NO:115.

28. The humanized anti- VEGF antibody of claim 1 which
is a full length antibody.

29. The humanized anti-VEGF antibody of claim 28
which is a human IgG.

30. The bumanized anti- VEGF antibody of claim 1 which
is an antibody fragment.

31. The antibody fragment of claim 30 which is a Fab.

32. A composition comprising the humanized anti-VEGF
antibody of claim 1 and a pharmaceutically acceptable
carrier.

33. A composition comprising the variant anti-VEGF
antibody of claim 14 and a pharmaceutically acceptable
carrier.

34. Isolated nucleic acid encoding the antibody of claim
1.

35. A vector comprising the nucleic acid of claim 34.

36. A host cell comprising the vector of claim 35,

37. A process of producing a humanized anti-VEGF
antibody comprising culturing the host cell of claim 36 so
that the nucleic acid is expressed.

38. The process of claim 37 further comprising recovering
the humanized anti-VEGF antibody from the host cell
culture.

39. A method for inhibiting VEGF-induced angiogenesis
in a mammal comprising administering a therapeutically
effective amount of the humanized anti-VEGF antibody of
claim 1 to the mammal.

40. The method of claim 39 wherein the mammal is a
human.

41. The method of claim 39 wherein the mammal has a
tumor.

42. The method of claim 39 wherein the mammal has a
retinal disorder.
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OBJETO SOCIAL: El% objet principal ~la soc1edad sera: a) La
fabicacion, 1mportac1on y (COmerc1allzac1on de alfinientos procesados
Yy suplementos dietarios. b)La fabricacion de capsulas y otros
productos similares a partir de materiales tales como gelatinas u
otros de distinta naturaleza, que puedan ser utilizados como .
envases o:vﬁ\rec1p1entes de productos yéﬁsustan01asw'qu1mlcas*
farmaceutlcas aliment ¥¢ias y cosmetlcas par§ uso y consumo humans
y veterlnallo ¢) La investigacion, desarrollo Y fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas,
alimenticias y cosmeticas para uso y_sconsumo humano anlmal y
Vegetalf” d) Lagﬁbompra Y 4 enta de mmaterlas ptimas, ins{mds vy
productos intermeédios necesarlos para los procesos de fabricacion
de sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como la comercializacion interna y externa de los. productos,v
termlnados ;%e) Kpompra Venta 1mporta01on exgortac1on y/fr
di'stribucion# de toda cl¥ase de ©élémentos 1nstrumentales Y equipos ’
medicos, quirurgicos, odontologicos y hospitalarios para la salud
humana y animal. f) 1La compra, venta, exportacion, fabricacion,
importacion, distribucion de. dulces, confites, galletas Y zztodo
tipo de3$901031nasﬁfo allmentos para ;el consumo ,humano g) wActuar
Como representante o agente de personas naturales Yy Juridicas,
nacionales y extranjeras en la realizacion de operaciones o
transacciones relacionadas con 1la industria farmaceutlca Yy en
especial cons= cualqulera de las:¢act1v1dades ~descrita *ien lOSJ’

Imoseno o cispapotes 5 A NT: 860026 580-2www soapaies com 97302

literales a)ﬁj ), <) é&d) y e)&4dntes descrltos h) “prestar los®
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servicios de asesorias y consultoria en las areas administrativas,
de mercadeo, analisis CllnlCO a81sten01a tecnica, 1nvest1gac1on
costos” . Yy producc1on 1mportac1ones ,%ventas

relacionadas ¢on 1gua1es e} 81m11ares actividades a Tas que
constituyen el objeto de PROCAPS S.A., asi como los de publicidad y
promocion de productos quimicos, alimenticios, cosmeticos vy

farmaceuticos para wuso: humano,

animal o industrial. i) Adquirir;.

woperar, admlnlstrarc,Js explotat; . a cualqu1er tltulo,’ empresa %0
establecimientos dedicados a la investigacion, desarrollo,
fabricacion o) comercializacion de productos guimicos,
farmaceuticosg, alimenticios, hospitalarios O cosmeticos. En

desarrollo de sﬁ; objeto pr1nc1pal la sociedad, podra tomarflnteres
social’ como acc¢ionista, ‘Socio o fiifidador de “empresas que tengan
igual o similar objeto, comprar, vender, importar vy exportar
maquinarias, insumos vy repuestos requeridos para el desarrollo de
sus actividades; tomar, dinero en prestamo financiar .,y garantlzaL\
.las operaciones comer01ales quegcélebre con*terceros relatlvas a4su’
‘objeto; celebrar Y’ ejecutar todo tipo de actos vy contratos
necesarios para desarrollar sus operaciones; girar, aceptar,
otorgar y protestar todo tipo de titulos valores e instrumentos
negociables, comprar, vender y constituir gravamenes sobre%blenes
muebles e inmuébles, desfﬁﬁgr representantes apoderados entél pals
y en el exterior vy, é€n ggneral realizar cualquier acto o negocio
que sea necesario 3<§convenlénte para el desarrollo de su objeto
social y para laffmejor?pprotecc1ongde%sus 1ntereses corporatlvos Ke)
: ira

~a de sus<“sociosz ag> arantlzarjel cumpllmlento,,dej
wa Qe ) 5y

sus obllga01ones ;adqu1r1das,¥b0{ ngg§§}§ ﬁ‘iporgigs socios, para lo
cual podra inciusivey constltulnﬁ grav xenes reéales sobre sus bienes

de cualquier naturaleza/:;'f— - —’?—"t BA ﬂﬁ Ab %ﬁé}&;—% ——————————————————

it

R P P
PR w o
t“,;

CEE-R T I F e A
CAPITAL Nro Acciones Valor Accidn
Autorizado B N .. .
_$**********2 000, 000, OOO’********t;f**Z,OOO,QOG,********f*f******l,OOOL
“Suscrito %7 . e e e

$**********1l 298, 000'000 *************1’2981 000 ****************'*11 000

Pagado
Sxrkkkrkkdkx] 298,000,000 *r*kkkkkkkkkk*] 298 (00 ***kkkkkkkkkxktrxt*] 000

e L=

CERTIFICA

ADMINTSTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea -General de ACClonlstas a la Junta Dlrectlvaw;
-al Presidénte, al Vlcepre51denteﬂy a un Gerénte General™ Corlesponde
a la Junta Directiva las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto ¢ contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos c1ncuenta mil dola-
res .de los Estados Unidos-de America (US$250. 0007, llquldados a la
tasa de cambio representativa del mercado v1gente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de
las cuales 1la sociedad garantice obllgac1ones de terceros o de 1los
socios, sef»requerlra que 1la ?verac1on sea}aprobada con el voto{de

*hkkkkkkrxkkr C O N T I N U A *kdhkkrksx
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por lo menos 2/3
La sociedad te
cion L legal
cionesy » entre
General de Acc
tacion Legal d
requieran para
lo;,prev1sto;§en
apoderados jud
absolver inter

asunto ,judicial
acto .©7 contrat

Estados Unidos
cambio represen
la-. t1ansac1onﬁ
correspondan«Jco
de estos estat
suplente, desig
Plesldente en
tales, fVcon ent
acredltar la a
sidente designa
representacion
sepaladamentqgg
siguentes faAcul
las decisiones
Directiva vy de
sociedad en to
desarrolio del
leyes “y/ en los
Y extrajudicial
de parte, conf
y allanal a_zil
celebrar n&n6
sea 1gual o i
cincuenta mil
liquidados a 1
el dlaﬂfen que
que nc?“se trat
fijo de 1la so
cuotas O parte
de | -1 sociedad,

oo po: il dsoopoles SA NIk 840 028 350-2wkew soapsbes com 97302

sociedad, transi
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& ’\;E;//f ’ LA X

XISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

partes de los integrantes de la Junta Directiva.
ndra un Presidente |, quien ejercera la representa-
_,de la s001edad Yy tendra las siguientes atrlbu—
f@ “Otras: Ejecutar lasﬁvdec1s1ones/’de la Asamblea
ionistas y de la Junta Directiva. Ejercer 1la Represen-
e la sociedad en todos los actos y contratos que se
el desarrollo del Objeto SOClal de conformldad con...
las leyes y eng Qs presentes ‘estatutosi” COHStltUlrw
iciales ™y extrajudlclales recibir notlflcac1ones
rogatorios de parte, confesar obligaciones de la»

igir, disistir y allanar a 1la sociedad en cualquier
prrobar yfacelebrar N nombre de la socieda todo
owzcha cuantla\ sea 1gual o infefior al equlvalente

en pesos colombianocs a faosc1entos cincuenta mil dolares de los

de Amermqgfﬂstszso 000) liquidados a 1la tasa de
tatlvaw”ae ““mercado v1gente eB/Pdla-en que se surta ..
y"@’"”? { \ﬁ A

celébracicn aqé1 IS Lasﬁgemas funciones que ler’.
mg/fRepresentantefﬁLegabinor KdlSpOSlClon' de la ley,
utos Lowde *AxJunta Drrectlvaﬁ ElvPrefidente tendra un
nadov‘por Junta EpifectivadJigliifen reemplazara al
sus., faltas temporales abselutas ‘o-meramente acc1den—
1dades facultades vy s1nfque sea necesario para ello
usencia del pr1nc1pal La sociedad tendra un Vicepre-
do por 1la Junta Directiva, quien tambien ejercera la

legal de 1la sociedad, pudiendo ejercerla _conjunta o

.....

con el?»Pre51denteAa E1l v1cepre51dente ?tendra las™.

tades é&ntre otras«ijecutar defitro de su* competeHC1a'
de 1la Asamblea General de Accionistas, de la Junta
1l  Presidente. Ejercer 1la representa01on legal de 1la
dos_. los actos, y contratos que se requleran para el
e ) y
objeto soc1a1 de conformldad con ¢ so'prev1sto/en las
presentes estatutos Constituir apoderados judiciales
es, recibir notificaciones, absolver interrogatorios
esar obligaciones de la sociedad, transigir, desistir _
a soc1edad en cuadquier asunto jud1c1al’EAprobar y%‘
mbre deé%14 sociedad~todo acto*6“contrato & ‘Ciya cuantia "
nferior al equivalente en pesos colombianos a ciento
dolares de los Estados Unidos de America (US$150.000),
a tasa de camblo representativa del; mercado v1gente
sexsurta la aproba01on oJcelebra01on Zdel acto, Siempre
e de enajenar bienes inmuebles 0 cualquler otro activo
ciedad, inclusive de naturaleza muebles, acciones,
s de 1interes inversiones y todo tipo de derechos
O  de constituir gravamenes sobre cualqulera de los

anterlores «facultadesuﬁﬁue radicén~’ exclusiva vy prlvatlvamente en’”

* ok ok ok ok ok ok ok kK C O NTTITI N U A **k*xkxthhkk*k
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cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por dlSpOSlClon de 1la ley, de estos egtatutos
o de.-la Juntaf»Dlrectlva A4 B1 Vlcepre81dente tendra (1) suplente

designado por 1a Junra Directiva, qulen 1o reemplazara conjunta o}
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
ello acreditar la ausencia del principal. La sociedad tendra un (1)
‘Gerente General, con.su respectivo Suplente de31gnados,por la Junta
Directiva. El Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, llevaran la representacion legal de la sociedad,

con identicas facultades, »pudlendolasw ejercer conjunta o separada—
mente "con el Presidente’ vy~ V1cepres1dente con identicas facultades
que el Gerente General vy sin que sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras Ejercer la representac1on legal -de la.socie-
.dad, en todos los actos vy contratos que se “requieran<para el desa-
‘rrollo del objeto social, de conformidad con 1lo previsto en las
leyes y en 1los presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente _en pesos ColomblanOS4a ,Cincuenta: Mil dolares*de los
Estados Unidos “Zde AmerLcawwéUS$50 000), 1liquidados a la®tasa de
cambio representativa del mercado v1gente el dia en que se surta la
aprobacion o celebra01onwdel acto 31empre Jue no se trate de enaje-
nar a cualquier t1Egioﬁ%1ed”w“anmuebB@aﬁg@gga&quleg otro activo fle

. B2

de: la sociedad, inclusi¥e de*natu ralezqmmueb “‘}ac01ones cuotasy o’
Jee s, i 74 ] EIN AN asd )

partes de 1nteres Mgnver31on§s§ygtq§8 tlpO defgerechos de la socie-
dad o de constltulrs grgyameneSM sobre%cualqulera de las anteriores

facultades que radliglwexclu31va ﬁﬁﬁﬁ 45a%:

Gk

a.

A%
,prlvatavamente en cabeza del
Presidente. —a—f——ﬁr———~=;§===r=r=>‘ el

* F
Fo iy

CERTIVFICA

Que seglin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea-de Accionigtas en Barranqullla de~la sociedad: o
PROCAPS STA. O 4
cuya parte pertinente se inscribid en esta Camara de Comercio, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segun Acta No. 127 del: 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en- Barranqu1lla de la sociedad:

PROCAPS e i
cuya parte pertinente - se 1inscribid® en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del llbro respectlvo fueron

s

hechos 1los 81gu1entes nombramlentos gk A L
CLASE: JUNTA DIRECTIVA
Principales L o e 5
17 Minski Gofitovnik Rubén’ A “CC. ¥ * Xk k7. 463,982
2. Minski Gontovnik Meyer CC.*¥**xx*x*%x7 461,324
3. Minski Gontovnik Jose CC.*¥*x*xx*x*x8 671, 834
Suplentes R e o -

¢ . - ? .
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1. Minski Zirberblum Elliot
2. Minski Deitel Daniel

3. Minski Sharen
éﬁh) mﬁﬁ!

W

Que segun Acta No.

la%lAsamblea/%de Acc1onf

116

h]

CC.*x**xxx72 219 5417

.****************

PA“*99O 212p082 805

del 27 de Junio de _.1997 correspondlente azy,
stas en Barranqullla ’ae la sociedad: PROCAPS

STK. cuya parte pertlnente se inscribié en esta Camara de Comercio,

1997 bajo el No. 70,838 del libro respectivo,
fueron hechos 1los siguientes nombramlentos

el 15 de Agosto de

Cargo/Nombre =
Presidente. @é%

Minski Gontovnik Ruber ~

)

Tty

1\“

Qu segin ®*cta N&7
la Junta Dlrectr@af

o IdentlflcaC1on
\/;i}?;uj ff’f*‘ o S e

CC.***xkxxx*x*x7463982

. : o e
,ﬁeﬁdeﬁgOO&ﬂgbrrespondlente a
de ‘901edad PROCAPS S.A.

Cuya parte pertlnen”ﬂ? 1/ Vf}gamara de Comercio, el

09 de  Sep/bre d5?“5b04w’baj@ 61 113 ,263-del-Aibro respectivo,

fueron, hechos losqs1gu1entes«nombramlentos é&« G
Cargd/Nombre Identificacién

Suplente del Gerente.

Tanaka Tatekawa Walter
ﬂﬁ‘

o )
W e
[ &G

Que segin Acta No.

':3!“//

la Junta Directiva en

cuya parte pertlnente

S

09 de “Dic/bre dé 2011
fueron hechos los siguientes nombramientos

f‘
CERTI*F ICaA

CC. ********16251923

P 5” f’
I ;f u‘/’

e

658 del 07 de Dic/bre de 2011 correspondiente a

Barranqullla de la soc1edad PROCAPS»S Al
e (1nscr1blo en ‘esta Camara de Comerc1o el
bajo el No. 176 066 del libro respectivo,

Cargo/Nombre - Identificacién
Gelente General A A A o5 W
I ™ L R i

' Otero A¥teaga JavierAirnesto &~ "= CCL**xx¥¥%%91263993

Vlcepre81dente

Minski Gontovnik Jose

Suplente del Pre81dente

MlnSkl Gontovnlk Meyer @%?
Suplenté“del v1cepre81dente -
Carvajalino Pagano Marcela

impremo ror: i s00D0KS SA NI 840,028 580 2w Gapxapeios com §7302

7%
P S50y
@ 4 -?5&%/
i R

2

ZC ERT I_Fif!é_I cC a

€

[

cc. *HHEEEERE8671834

r,,ﬁ

cc *********7461324

CC.*¥***x*x*x*%22579748

_‘\\\
o

1Y
)
{0

Ay }Y“

(ﬁ,

o
iy
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Que segin Acta No. 159 del 16 de Enero de 2012 Correspondiénte a
la Asamblea de A001on1stas en Barranquilla, de la sociedad: - PROCAPS
S.A. cuya partef pertlnent”*se 1nscr1blo en estaxCamara de Comerc1o
el 23 de Enero de 20127 ‘bajo el No. 237,199 del libro respectlvo
fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacidn
Revisor Fiscal Principal: - :
Rodriguez Rey Jose.Luis

5 e e
e CC.**&x%x%x72 (001, 91.2
CERTIVFTICA

Que por Escritura Plublica4“No. 2,784-"del 07 kde Dic/bre, de 2007,
otorgada en 1la’ Notaria 2 a. de Barranqullla ciya parte pertinente
se 1inscribidé en esta Camara de Comercio, el 20 de Dic/bre de 2007
bajo el No. 3,492 del libro respectivo,-------------~--—~-“-“--“--------
y las inscripciones 3 492-1, 3.493, 3.494, 34095,
3,498, 3.499, 3. 500,93 501, 3.502 423 503, 3*504 3. 505,, . 506,
3.507, Consta que RUBEN MINSKIT 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 -------
Representante Legaql de la.sociedad PR@CAPS S.A. ,~el pr651dente ~——-
debidamente facultado por;wlos Estatutos Sociales Yy por &1 Maximo
. S

Organo Social, otorga 168 s1gu1entes poderes: Otorgar poder --------
general, amplio vy sgﬁQCLente amlos doctores JOSEFINA DEL CARMEN ----
MIELES BUELVAS CC, Ngf33w$88 T49 afM AT yw AL » '
gCC No.22. 579 "748 ; CRISTINA Vi@ ﬁg@fRANCE§§§IN£m§CWNO~22?463-716: cgﬁf
las facultades }que se transcxlbenfg contintacion? a Para que -----
representen a ila\sociedad PROCAPswsﬁa.g““te“todd%tlpo de - -—---------
autoridades adm1nf§fr%;1vas y jmrfgdléc ﬁQ‘Tésf{.,;en asuntos de ------
naturaleza c¢ivil,, laboral, 'ﬁcomerc1al ;penal ‘aduanera, cambiaria,
tributaria, por1c1va admlnlstratlva fy~fiscal. b~ Contestariy -----
presentar demandas, requerimientos, recursos, pedlr y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los procesos que -----
-cursen contra la so Fedad, allanarse en #nombre de la’ sociedad, en/
“los asuntos’ que sean” necesarlos tran51g1r de51st1r SUStltull
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

s

transacc1onales jud1c1a1es o extrajudiciales X extrajud1c1ales
cualqulera que f%ea su cuantla para- lo cual 138 apoderadas deben

aportar la autorizacion simple vy escrita del Representante legal
de 1la sociedad. d.- Podran presentar solicitudes de devolucion y/o
compensacion de impuestos, ventas vy rentas, recibir los pagos por
las devoluc1ones Yy adelantar todo tramiteso, proceso admlnlstlatlvo,
ante la DIAN, de tal®*forma que en ningun moménto quede” “Sin ------T2
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se
determinan seguidamente, que conforman el grupo,A y B, para, para
que conjuntamente suscrlban contratos ‘de suministros de meTrcancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), -------
liquidados a 1la tasa representativa del mercado vigente en el dia
que se realice la réspectiva transacc1on & Grupo A. WALTER NANAKA

kkkkdkkkkdk® O O N T I N U A **kddkxkk*
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TATEKAWA CC.N0.16.251.923, CLAUDIA TANGARIFE CASTILLO - ----ccwoeo__
CC.N0.41.660.293, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN P
VILLAREAIL "

DIAZGRANADOS CC. NO)22 3717. 540,' DAVID ANTONIO CHARRTS GIRALDO

CC.No.19.34
FORFRO LLT
amplio vy
CC.:No.8.715.

ST susc11ban declara01ones Camblarlas aduaneras y tributarias a

que este
operaciones

como tamblen losfdemas documentos relac1onados con, ellas ——af?x-f——

notlflcarse
Otorgar

TATIS PAREDES CC.No. zgﬁbzgw834ﬁmxs al senor WILLIAM ALBERTO BARROS
CERRA CC.No. 8.715. 9412%§§§rq)que\en %ombquijepresentac1on de ------

PROCANPS  S.A.4 suscTiBan.£1as declarac1one§“ wreportes, Ay cualqulerEJ
,l‘.((~ m;\ e
documento relac1onado con 1o§£tram1tes ereglstros de Comercio ----:

Exterior y o cual&uré% entldad\hdeB%?Estadoﬂque\haga sus veces: d)
Otorgar poder espe01al ampllo yﬁguf
ALICIA - HERRERA DIAZGRANADOS,WVCC NO-+22-+-3
TANAKA #f TATEKAWA, f”CC No.1le6. 251:923 para.que en nombre y SR AN,
representac1on de” PROCAPS S.A. endosen los titulos valores de la
sociedad hasta por la suma de UN MIL MILLONES DE PESOS ------=--w-___

(1.000.000.

SOCiedad PRQCAPS S. A,égﬂdoctor RUBEN MINSKI*
gqie 1la presente reforma“fue aprobada por la Asamblea Genéral ------Z
Extraordinaria de Accionista de PROCAPS S.A., con observancia de

las dispos

Que por E
otorgada e
se,%lnscrlb
bajo el No.
Consta que
comparece
Sociedad P
publico, ;Po

ESCAFFI®” PARDO, C7€. No. 32.9%8g. 420, para que en nombre Y ——mmmmm -

representac
aduaneras
normal de
facultada

Wrooso po:

COMERCIO DE BARRANOQUILTLA
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&/

CAMACHO&MCC No.91.201.749, CARMEN ALICIA HERRERA ——;

1.274, RICARDO DORADO HURTADO CC. No.79.715.772, JATME
NAS CC NO.19.300.593. b.- Se confiere poder espec1al —————
Suf1C1ente al _senor WILLIAM ALBERTO BARROS CERRA::~~--— -~ - __ v %

941 para | que en nombre y representac1on deuPROCAPS -tz

obligada la sociedad, en el giro normal de sus negocios y
sociales, por tanto quedan facultados para firmarlas,

T
aportar y sollcatarﬁlas pruebis que sean necesarias”?
poder espec1al«ampllo y suficiente al senor MARLON -----

.ﬁ.mw
1e

te§a£§aﬁdoctora CARMEN - ----
77,540 yﬂal doctor WALTER

mw \uﬁ Y

000.00) M.L. CUARTO: EI representante legal de la -------
'GONTOVNIKhrmanlflest

iciones legales y estatutarias.----------————_—___________

o) AR A
gﬁ%? C EZRY Ligj

scritura Pablica No. 1,933 del 16 de Sep/bre de 2008,

n la Notaria 2 a. de Barranqu1lla Cuya parte pertinente "
16 gen  esta ,Camara de ,Comercio, 21206 de Octubre de 2008%*;
32748 del llbro respectivg, DR R~ S 2
el sefilor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463. 982, que
én su condicion de Presidente y Representante Legal de la
ROCAPS S A, conflere por medio de este instrumento ;;----

A

,&tf
der espec1al Ampllo/y Suf1c1ente a la doctora MILENA: -~ ---

ion de PROCAPS S.A. suscriba declaraciones cambiarias,
y tributarias a que este obligada la sociedad en el g1ro»u
su3xnegoc1os_yﬁopera01ones sociales ,fpor tanto. queda e

para’ flrmar,écomo también#los demas%documentog™=4 - _______4-

*hkkkhkkkkkk C O N T I N U A **k,k,kkkkhkkd



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

PROCAPS S. A.=
.NIT: 890. 106 527-5.

relacionados con ellas, notificarse, aportar y solicitar las R ——
pruebas que sean necesarias.---------- S i
s i e, g . )ﬁ‘)' : . o

CCcERTIFTCA

Que por Documento Privado del 09 de Aabril de 2010, otorgado en
Barranquilla: inscrito ~en esta Camara de Comerc1o el 20ade Abril de
~2010 bajo el Nro 4,201 del libro respectlvo ———————————————————————— g
Consta que el sefior RUBEN MINSKI GONTOVNIK C C. No. 7.463.982, -—— -
quien obra en el caracter de Presidente y/o Representante legal de
la sociedad PROCAPS S.A., que por medio de este instrumento --------
publico, otorga ::=Poder Espec1al Ampllofy Suf1c1ente a la Doctora ————
MONICA® DE HART* DE OCHOA,“identificada con C.C. No. 32.676.025, para
que en nombre Yy representacion de la sociedad, Endose las Facturas
Nacionales e Internacionales hasta por la suma de UN MIL MILLONES DE
PESOS ($1.000.000.000.00)M.L. .doctora Monica de Hart de Ochoa;,
. queda facultada para<- reallzar todo acto oftramlte necesarlo paraiel
‘cabal cumplimiento del presente mandato ————————————————————————————

c E RTIUPFTICA

Que “por Documehito Per9dOw%§el 10 “‘deé’ Junio de 2010, otgiéado en
Barranquilla inscrito en esta Camara de Comercio, el 13 de Julio de
2010 bajo el Nro 4, 22§ﬂdel¢&1browrespectlvo ——————————————————————————
consta que el seflorZRUBEN~MISNKI. GONTO‘\/‘;[\QIIAKJl ( .
condicion de Pre81dente§§ representan‘* wé'ga Vd‘ngOCAP S.A.
confiere poder ;espec1a1 amprﬂo{?[gﬁflglentefgiﬁfenor RICARDO DORADO
HURTADO cc. Nof {&7.9%715. 77%)Wpara“qﬁ%”r$%f%§ente a¥ la sociedad, ante
el INVIMA, Fondo Nn%%;onal deréstupefacaentesée@ECA con el fin que
gestione, tramite ogpresente las dlferentes solicitudes y ---z------
peticiones de la-empresa, segun la competenc1a de estas entidades.

Por 1lo 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 entldades como ‘tambien presentar y firmar todo los -------5 =
documentos ~relacionadds con estds solicitudés, notificarse de ------
cualquier acto administrativo gque expidan, aportar y solicitar las
pruebas que sean necesarias, desistir, y en general a realizar todo
tramite o acto _necesario de tal forma que la sociedad en ningun ----
momento quede Sin representac1on 1ega1iante estas entidades; en ----
cumplimiento fiel al mandato otorgado.-----------—~—-“~---~“~—-—~—~-—~_~___

CERTIVFTICA )
L ey T o o o
Que por Documento Privado del 03 de Agosto de 2010, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 24 de Agosto
de 2010 bajo el Nro 4,258 del libro respectivo ———————————————————————
consta que RUBEN MINSKI GONTOVNIK varon mayor de edad, .de ésta
vecindad, identificado co la cedula ‘de ciudadania No.7:463.982,
expedida en Barranquilla "en mi condlcién de Representante legal
y/o Presidente de la sociedad PROCAPS S. A., conforme a las --------
facultades otorgadas por los Estatutos Sociales, todo lo cual ------
demuestro con el certificado de: existencia y representacidén legal

dhkkkkhkkdkx*x C O N T I N U A **x*krkkhkk*
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A Y un(l)mlembro “del Grupo B o dos (2)miembros del Grupo A, sin -----
perjuicios de 1las facultades otorgadas anteriormente a algunos de

GRUPO B BT R S
Malcela carvajalino )

No. 17985050
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S A . ~---meme e ___
NIT: 890.1062527-5. %
G RZP4

=

expedido por la Céamara de Comercio de Barranquilla, que adjunto a
este escrito, me permito manlfestarles que confiero poder espeC1al

ampliolé suf1c1ente al Senor@MARIO LOPEZ LEON, vardén, mayor deyf —————
edad, &de esta féc¢indag, idéntificado~con 1la ‘cédula de ciudadania
No.72.311.558, expedida en Puerto Colombia (Atlantico), para que en
nombre y representacién de la sociedad, realice los siguientes -----

actos: 1. Endosar las Facturas NaC1ona1es e InternaC1onales de esasz;
companlas hasta por 1a suma de UN;MIL MILLONES DE PESOS&‘?*“"“‘—*;g/
($1.000.000.600.00) Mon&da Legal “2. Suscribir Declaraciones -------

Cambiarias, Aduaneras vy Trlbutarlas a las que esta obligada la -----
sociedad en el giro ordinario de sus negocios, quedando facultado
para notlflcarse,f - aportar %g‘sollc1tarfpruebas rela01onados‘c®p las
declaraciones Cambiarias. _E17a Zsefior MARIO LOPEZ LEON; queda --2<7-___
facultado para notlflcarse’w aportar Y solicitar pruebas, presentar
escritos en caso quejfresultewhnecesarlo en general a realizar todo
acto, diligencia o tramlte que‘cons1dereﬂ1ndls pefisable para el ----- -

cabal  cumplimiento Pdeig résente man ‘gﬁ@g@ﬁm\——————' 0

LOMERCIO *

; E_R; T T
= / = DE BARRANQUILLA

Que por. Documento Prgvado.. .- de-yMayo- 2012, otorgado en
Barranqullla 1nscr1to en esta Camara de ComerC1o,,el 01 de Junio de
2012 bajo el Nro 4,813 del libro respectivo, ~---------o____________
consta que el senor RUBEN MINSKI GONTOVNIK, identificado con -------
C.C.7.463.982 de Barranquilla, en mi cond1c1on de Representante T
Legal vy/o Pre81dente deJ la soc1edad PROCAPS S.A. conforme a lagf;
facliltades otorgadas por”los Estatitos Sociales, me permlto ————————
manifestarles que confiero poder especial, amplio y suficiente a
MONICA DE HART DE OCHOA, identificada con C.C.32.676.025, para que
en nombre y representac1on de Jla soc1edad reallce operaC1ones de
caractel* Flnanc1efb“ con 1 rma conjunta de un(1)miembro del:’ “Grupo

\vi

los funcionarios e inscritas en la Camara de Comerc1o de esta
C1udad cComo Jdetermlno 51
GRUPO A i -
1. Monica De Hart De Ochoa —————————————————————————————————————————
C.c. NO. 32.676.025 -------omommo o __________________
2. Javier Otero Arteaga
C
3

.C. No%z 91.263.993 ------- ;
Gethél Morend™ Romero
C.C. No.32.689.958

CoC.o 22.579 548 ------ Y

*kk ok ok ok k ok ok Kk CON T I N U A **xkkhhkkkhx



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCICN DE.-
DOCUMENTOS .

PROCAPS S.A.: s - = S
“NIT: 890. 106 527-5. %= s -

5y,
A %

Walter Tanaka Tatekawa ---------------—-—-—-~—------ T e m e st
Cc.C. ;6.251.923 ;f———————-———————-—————?———-—————————4—————4——; ——————
Alain “Cortesi Brunner TER sl - .

Cedula Extranjeria 215404 “--------- "t 0 -
a) Transferencias Bancarias entre cuentas de titularidad de PROCAPS
S.A., hasta por la suma de USD 5000.000.00. b) Venta de cartera de
PROCAPS S.Az, hasta por la suma.de USD 500.000.00. c)Suscripcidon de.
-Contratos :de Leasing, -hasta poruia suma de $500.000.000..00.m.1.~-~--

S~ W._______

CERTIVFTICA

Que por Documento Prlvado* “del 07 de Mayo de © 2012, otorgado en
Barranqullla insérito en “Esta Camara-de Comercid, el 01 de™Junio de
2012 bajo el Nro 4,814 del 1libro respectivo, ——--------—-——————~—«—~—~——~—___
consta que el sefior RUBEN MINSKI GONTOVNIK, identificado con -------
C.C.7.463.982 de Barranqu1lla eny smi condicién de Representante -
¢ Legal y/ondPre51dente;kde la soc1edad PROCAPS S.A. conforme a las
facultades otorgadas por los Estatutos Sociales, me permlto ————————
manifestarles que confiero poder especial, amplio y suficiente a
JAVIER OTERO ARTEAGA, identificado con C.C.91.263.993, para que ----
en nombre y representac1onf de la seciedad, reallce operac1ones de
caracter Financiero confﬂlamflrma conjunta de un(?)miembro del Grupo
Ay un(l)miembro del Grupo B'.0 dos(2)miembros del Grupo A, sin -----
perjuicios de las facultadeéi“"‘“"*otorgadasﬁ anteriormente a algunos de
los funcionarios ejﬁnsgrltas er &aégaﬁa? § §Comerc1o de esta
~.Ciudad, comor det€rming:#~----; ) mrm
‘GRUPO A - : - *K
Monica De Haq&;peyOcho%y; ———————
No. 32.676.025~- —:gf————— M
Javier Otero, Arteaga = ==
.C. iNo. 91.263.993 = : : T
. Gethel MOreno ROMEYO - - --- - = - oo oo o oo e e e
.C. N0.32.689.958 ~—---mmmm o
RUPO B -----------mmmmmmmm oo e i it =
Marcela carvajalino Pagano . : : '
C.C. 22.579.748 Sz
Walter Tanaka
c.C. 16.251.923
Alain ;- Cortesi Brunner -
Cedula. Extranjerla 215404524
a) Transferencias Bancarias entre cuentas de tltularldad de PROCAPS

Q

@OWONOI—‘

S.A., hasta por 1la suma de USD 5000.000.00. b) Venta de cartera de

PROCAPS S.A., hasta por la suma de USD 500.000.00. c)Suscripcidn de

-Contratos Xge Lea81ng, hasta por@.é‘suma de $500 000. OOO 00 m.l.---=-
CERTIVFICA

Que por Documento Privado s 07 ge Mayo dex 2012, otorgado en

Barranquilla inscrito = sta Camara’ de Comercio, el 01 de: Junio de

2012 bajo el Nro 4,815 del libro respectlvo ——————————————————————————
consta que el sefior RUBEN MINSKI GONTOVNIK, identificado con -~------
C.C.7.463.982 de Barranquilla, en mi condicién de Representante -——--
Legal y/o3.Pres1denteWude la soc1edad PROCAPS S.A. conforme a las-

o I

":/‘
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.--=--oooooo__________

N
N

=

facultades otorgadas por los Estatutos Sociales, me permito -----_--
manifestarles que confiero poder especial, amplio vy suflclente a
GETHEL , MORENO ROMERO 1dent1flcada confc C.32.689. 958 para que ----
en nombre y representa01on0/de la séc¢iedad, reali%e operacithes de
caracter Financiero con la firma conjunta de un(1l)miembro del Grupo
Ay un(l)miembro del Grupo B o dos(2)miembros del Grupo A, sin -----
perjuicios de las facultades otorgadas anteriormente a;algunos de
los func1onarlos e inscritas en la*Camara degComer01o de”’ esta ————%&}—
01udad coms*” determinG:” ---- . Z¥T__ T C JTEI T TTTRIS T
GRUPO A oo _______

Monica De Hart De Ochoa
€. No. 32.676.025 ------—_
Jayier Otero¢ATteaga -_/0==
.C. NO. 91.263.993 --_-_! Iz tl
Gethel Moreno Romero ——a
.C. No.32.689.958
GRUPO B ——;fk—————‘é:-w—
Martela carvajalin®
C.C. 22.579.748 iy
Walter Tanaka Tatekawa
C.C. 16.251.923 ““‘”’L,,» |
Alain,ACorte51 Brunner -----% : L
Cedula” " Extranjeria 215404 ------- ______________ = TTTTTTTETTTC
a) Transferencias Bancarias entre cuentas de titularidad de PROCAPS

QwaNnOE

Contratos dér- Leas1ng,»hasta por Id~*suma de $500.000.000.00 .m. 1.----=
CERTIFICOA

RN

Que por* Documento';Prlvado &ﬁel 07 deu/Mayo del€§012 otorgado en
Ballanqullla inscrito en esta Camara de Comercio, el 01 de Junio de
2012 bajo el Nro 4,816 del libro respectivo, -~ -------o oo ___
consta que el senor RUBEN MINSKI GONTOVNIK, identificado con -------
C.C:7.463.982 ..de Barranqullla en _nmi. cond1c1on de Representante ---

Legal y/o Pres1dente XQde” 1a sociedad PROCAPS S.A. conforme a las
fifacultades otorgadas por los Estatutos Sociales, me permlto ————————
manifestarles que confiero poder especial, amplio y suficiente a
MARCELA CARVAJALINQ PAGANO, 1dent1f1cada con C. C :22.579.748, mpara
que ens, wnombre ywvrepresenta”lon de lag ocledad reallce opera01ones

e o o

de caracter Finaniciero con ™~ 1a firma conjunta de un(l)miembro del
Glupo A y un(l)miembro del Grupo B o dos(2)miembros del Grupo A, sin
perjuicios de las facultades otorgadas anteriormente a algunos de

T 860.028

rromocor B
|
A

NIT: 890.106%527-5. & & g;/ [

S.A. hasta por 1la suma de USD 5000. 000.00. b) Venta de cartera de .
PROCAPS S.A.,% hasta po¥.la suma desUsSD 500.000.00. c) Suscripcién de*y

los = funcionarios e inscritas en laGamara de Comercio de,esta e

ko k ok kok ok ok ok k C O N T T N UA **%d*khktd+
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCICN DE:-
DOCUMENTOS.

PROCAPS S. A
-NIT: 890. 106 527-5.

GRUPO A == === m = m = = oo e e o e ol __ _____

1 Monica De Hart De Ochoa ----------- i'—_"“‘;‘fj‘;* ______________
C.c. -No. 32.6767025 ----- =3 o oy |

2. Javier Otero Arteaga -- '
C.C. No. 91.263.993 - mm e -
3 Gethel Moreno ROMEXO -~----------—- -
C.C. No.32.689.958 =% ' =
+GRUPO B #f------o--- : . 4 = =
Marcela carvajalino Pagano —————————————————————————————————————————
C.C. 22.579.748 - - -oo o -
Walter Tanaka Tatekawa ---------------- e i
C.C. .16.251. 923»~f——————-—;fa ———————— — <t -
Alaif’- Cortesi ‘Brunner B 3
Cedula Extranjeria 215404
a) Transferencias Bancarias entre cuentas de titularidad de PROCAPS
S.A., hasta.- por la _suma de USD ;5000.000.00., b) Venta de cartera de
+PROCAPS S A. hasta %por la sumg” “de USD 500z OOO 00. )Suscr1pc1on(de‘
Contratos de Leasing, hasta por la suma de $500.000.000.00.m.1.-----

C E RTTIUFTI C A
Que Tpor Documento Prlvadoﬂwdel 07 ”de Mayo de~ 2012, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 01 de Junio de
2012 bajo.el Nro 4,817 delfilbro“respectlvo ——————————————————————————
B Py =
consta que el senoerUBEQA L
,C.C.7.463.982" de;fgarranqulllag

e

Ly Wty iy o L
condlclgg@d%&Representante -7

o

‘Legal vy/o Pre81dente de 1aj}SOC1e§%§4§'RQSQP%§§;§¥: conforme a las

!

facultades otorgadasﬂapor ld%’Estatutoé 8001alﬁéﬁhme permito --------
e, L =, r) 322 & .

manifestarles que_; conflero poder%ies ecaaLijampflo y suficiente a
WALTER. TANAKA TATEKAWA 1dent1flcado con CLCU16:251.923, para que
en nombre vy representaC1on de 1la sociedad, realice operaciones de
caracter Financiero con la firma conjunta de un(l)miembro del Grupo
A y un(l)miembro del Grupo B o dos(2)miembros del Grupo A, sin -----
perjuicios de 1las facultades otorgadas anteriormente a algunos de
los funcionarios e 1nscr1tas enla Camara de: Comercio de" esta ----:%-
ciudad, como determino: N NN
GRUPO A —mmmm o m o e o e e e e e e oo
1. Monica De Hart De Ochoa
C.c. No. 32.676.025 -------s---cooo--

2. Javier Otero. Arteaga - <

C
3

.C. O NO. 91.263.993 — - oo oo
Gethel MoOreno ROMEXO -—---—- -~ - - - - oo oo oo
C.C. NO0.32.689.958 ~--------e-—n R et
GRUPO B —~-----—-—~ P D e 2
Marcela carvajalino Pagano ---------------- B e T
C.C. 22.579.748 = - -~ oo oo
Walter Tanaka Tatekawa ----------~----“- -
C.C. 16.251.923 ~-----mmmoooooooooooo B e Tt
Alain! Cortesi Brunner —~—:?F————————+}?~ ——————————— e T
Cedula Extranjeria 215404 --------—--- - - -
a) Transferencias Bancarias entre cuentas de titularidad de PROCAPS
S.A., hasta por la suma de USD 5000.000.00. b) Venta de cartera de
PROCAPS S.A., hasta por la suma-. de USDh 500 000 00. C)Suscrlpc1on_de

*hkkkkdkkdkdkdx C O N T I N U A *F*kdrkkkkik




No. 17985052

03-12028148 02480 PROCAPS S.A.
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CERTIFICADO DE EXISTENCIA Y REPRESENTACTION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.--c--omooo . D R e s
o _ S A L o L
?{? 890.1065527-5. &> &G i O

Contratos de Leasing, hasta por la suma de $500.000.000.00.m.1.-----

- C %%R‘T IF I,C?A

-

X

j’;‘ f;‘"‘\
zﬁéﬁ = 5 Q,ﬁ &
Que por Documento Privado del 07 de Mayo de 2012, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el Ol de Junio de
2012 bajo el Nro 4,818 del libro respectivo,
‘ consta que ;el senor RUBEN MINSKI , GONTOVNIK 'dentlflcado} con
Cic’ 7. 463, 98727 de Barranqullla en~mi cond1c1on de Representante ----
Legal y/o Presidente de 1a sociedad PROCAPS S.A., conforme a las
facultades otorgadas por los Estatutos Sociales, me permito ————————
manifestarles que 5 confiero Jpoder espeC1al amplio, y suf1c1ente a
ALAIN XCORTESI BRUNNER 1dent1flcado con=C.C. 215404”Vpara que5' ———————
en nombre y representacf%ﬁﬂ"de la sociedad, realice operaciones de
caracter Financiero coqﬁlgaﬁfﬁrmchonjunta de un(l)miembro del Grupo
Ay un(l)miembro delgGrupq;Bﬂo“dos(zpmleybggf’dethrupo A, sin -----
perju1c1o de 1as/’facultéaes oto gada.wantgrlormente afalgunos de
10s” func1onarlos /e/lnscrltas e‘f&a Camara;dg;c ﬁ%&c1o dé“esta -----:

l\

ciudad, como determlno
GRUPO A ------_1 (;nggﬁ-- ,
1. Monica De Hart De @cho
C.c. NO% 32. 676 502
2 Javier Otero Arteaga
c.C. No. 91.263.993
3
C

Marcela calvajallno
C.C. 22.579.748
Walter Tanaka

C.C. 16%251.923 &> & ; u
Alain “CoOrtesi Brunner ------ T .
Cedula Extranjeria 215404 --------oo_____________________________"
a) Transferencias Bancarias entre Cuentas de titularidad de PROCAPS
S.A: hasta _por 1la suma de USD 5000.000.00. fb) Venta de«cartera de?»;
PROCAPS S. Aé{}’hasta por "la suma de”Usp 500.600.00. )Suscr1pc1on ae™
Contratos de Leasing, hasta por la suma de $500.000.000.00.m.1.-----

) CERTIFTI C‘A e el

Que pgi//Documento Privado “del 01 de/'Agosto de 2012 otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 17 de Agosto
de 2012 bajo el Nro 4,909 del libro respectivo, ~--------—-—-__________
consta que elz senor RUBEN MINSKI GONTOVNIK varon, mayor de edad,«»*
de: “ésta vecindad, identificado corrIa cedulafde’c1udadan1a ceem oo B

Imerenopor. O dspoooies SA NIT: 860.078.500-2www de0cpeios com 97302
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CERTLFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE:
DOCUMENTOS .

PROCAPS 5.A =--------- Jr e
‘NIT: 890.106.527-5. % = s

No.7.463.982, expedida en Barranquilla, en mi condicidén de ---------
Representante Legal y/o Presidente de la sociedad PROCAPS S.A., ----
conforme a lasffacultadesﬂotorgadas por los Estatutos SOC1a1esf -—--
todo  lo cual consta en el Certificadd de Existencia Y —mm e
Representacidn Legal de la Camara de Comercio de Barranquilla, que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles ~que confiero poder espe01a1 amplio y =
,suf1c1entea,a" las, personas que se/relac1onan -a continuaciodn
funcionarios de 1la empresa, para que en nombre Yy representa01on de
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercancias vy Servicios con Entldades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOS ~ESTADOS UNIDOS DE -
NORTEAMERICA (USD800.000.00). La conférmacién de estos dés” nuevos
Grupos A y B, reemplazaran a los funcionanos integrantes de los ----
Grupds A y B, que actualmente ss encuentran inscritos en la Camara
de Comereioﬁ_de Barranquilla, con -las mismas facultades -5----------5
ranteriormenteé’ determinada, COMO fe1a01ono\ﬁsegu1dament>3 Del grupo
A 1. RODRIGO PIERNAGORDA SAENZ C.C. No. 80. 268.687, expedida en

r:

Que por Documento Prlvaggwwdel 01 de Agosto de 2012, otorgado en
Barranquilla inscrito enwwesta Camara  de Comercio, el 17 de Agosto
de 2012 bajo. el quf4«9 Ofdel Tibro respecﬂ woﬁgfi—=“ —————————————————
zconsta que;fel sener SRUBEN yINSKIﬁQONTOVNIK”%%aron mayor de edad
‘de ésta vec1ndad€ﬁﬁdent1f1cadofcon la?cedulé?deygludadanla —————————
No.7.463.982, expedlda en Bgrranqﬁﬁ’l ,ﬁen mi=doridicién de ---------
Representante Legalmfy/OfPres1denté?dé¥@é Socmedad@PROCAPS S.A., ----
conforme a las facultades ‘otorgadas PO "los “Estatutos Soc1a1es -——-
todo” lo cual consta en eliéCertificado%dé Existencia DAt
Representacidn Legal de 1la Camara de Comercio de Barranqullla que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles que confiero poder especial, amplio y
suf1c1ente£ Q. las, personas que se*relac1ona’*a cont1nuac1on 3
“funcionarios” de 1la ‘efipresa, para que en nombre y representac1on de
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercancias vy Servicios con Entidades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOS=ESTADOS UNIDOS DE T aET TS
NORTEAMERICA (USD8OO 000.00: La conformac1on de estos dos-nuevos
Grupos A vy B, reemplazaran a los funcionanos integrantes de los ----
Grupds A y B, que actualmente ss encuentran inscritos en la Camara
de Comereio de Barranquilla, con las mismas facultades -------------
anteriormente: determinada, Como . relaciono . segu1damengp Del grupo.
"A: 2. RICARDO DORADO HURTADO C.C."N&.79.715. 772, expedida“en Bogota

CERTIUPFICA
Que p6r Documento Prlvado del 01 xde Agosto_déi2012, otoréado en
Barranqullla inscrito en esta Camara de Comercio, el 17 de Agosto
de 2012 bajo el Nro 4,911 del libro respectivo,-----------------------
consta que el sefior RUBEN MINSKI GONTOVNIK, vardon, mayor de edad,
~de ésta ygdindad, 1dent1f1cado c'n~la cedula de Cludadanla —a———-f—j
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NO.7.463.982, expedida en Barranquilla, en mi cond1c1on de ---------
Representante Legal y/o Presidente de la sociedad PROCAPS S.A., ----
conforme a las facultades otorgadas por =108 Estatutos Soc1ales&>————
todo %9' cual consta en el Certlflcado‘ae/Ex1stenc1a Yy —-----FE
Representacioén Legal de la Camara de Comercio de Barranquilla, que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles que confiero_poder espec1al amplio.y --------
suficiente att las, personas que sewrela01onan*a&contlnua01on ——————— i
func1onarlosﬁ”de la empresa para/due en nombre Yy representacidn de
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercanclas vy Servicios con Entidades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOS _ESTADOS UNIDOS DE ----- e
NORTEAMERICA (USD800 000. OO)? La conformac1on déi-"estos dos;huevos
Grupos ~A vy B, reemplazaran’gﬁios funcionanos 1ntegrantes de los ----
Grupds A vy B que actualmentemss encuentran inscritos en la Camara
de Comereio de BarranqulilaarCOn'lasfmlsmas facurtades =
anterlormentggydetermlnadizg?bomo rela01ono§ seguldamente wael gruva

A%."3. DAVIDAECLERCG LABRARTE C NON /70 IL52Y988 # ex edlda en -----
Bo ______j:___L__Q<#¢ L R4“»£$Hﬁ“ﬁ“l\4ﬁn,/ P
gota. =

=~ DE. sa&mmwim

o%”‘" A &Y "&’ ‘//
Que poff Documentd Privado~/del 01 de Agosto de 2012 otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 17 de Agosto
de 2012 bajo el Nro 4,912 del libro respectivo, -------------__________
consta que gl senor RUBEN MINSKIJGONTOVNIKiﬁvaron mayor de edad;’ .
de/?esta ve01ndad identificado cofi“la cédula®@é ciudadania --------- =
NO.7.463.982, expedida en Barranquilla, en mi condicidén de ---------
Replesentante Legal y/o Presidente de la sociedad PROCAPS S.A., ----
conforme a 1las f@pultades otorgadas por -L0s Estatutos 8001alesg;~———
todo lo»‘cual consta en el Ce rtificado de&Ex1stenc1a/y T
Representac1on Legal de la = Camara de Comercio de Barranquilla, que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles que confiero poder espec1al amplio y --------
suficiente a glas, personas que se relacionan pont1nuac1on T
funC1onallosjade la emprésa para/que en nombre y representa01on de-”
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercancias y Servicios con Entidades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOS ESTADOS UNIDOS DE -----------
NORTEAMERICA (USD8OO 000. 00)'é%La conformacién de#Féstos dos@nuevos
Grupos FA&’ y B, reemplazaran & los funcionanos 1ntegrantes de los ----
Grupds A vy B que actualmente ss encuentran inscritos en la Camara
de Comereio de Barranquilla, con las mismas facultades ----------—__
anteriormente ;determlnadaﬂ como relaciono seguidamente ;;Del grupof~
Bﬁf;i. SANDRA/;BIBIANA MALLUNGO BENITEZ C.C. No/’51 853. 314 expedida®:
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Que por Documento Prlvado del 01 de Agosto de 2012, otorgado en
Barranquilla 1inscrito en esta Camara de Comercio, el 17 de Agosto
de 2012 bajo el Nro 4,913 del libro respectivo,---------------------—- .
‘consta que, ‘el senor,”RUBEN MINSKI GONTOVNIK varon, mayor de edad

de ésta vecindad, identificado con la cédula de ciudadania ---------
No.7.463.982, expedida en Barranquilla, en mi condicidn de ---------
Representante Legal vy/o Presidente de la sociedad PROCAPS S.A., ----
conforme a las, facultades Jotorgadas por: los Estatutos Soc1ales -—--
todo “lo cual cdénsta en el“Certificadd’de Existencia Y ommmmmm e
Representacidén Legal de 1la Camara de Comercio de Barranquilla, que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles .que confiero poder espec1al amplio y
,suf1c1ente,’a las, personas que se. relac1onan Ta continuacidn
funcionarios de 1la empresa, para que en némbre y representacién de
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercancias y Servicios con Entidades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOSZ "ESTADOS UNIDOS DE ---;r-------
NORTEAMERICA (USD800. 000,00”"“§La conformacién de” estos dds- nuevos
Grupos A vy B, reemplaza%an a}los funcionanos integrantes de los ----
Grupds A y B que actualménte Ss encuentran inscritos en la Camara
de Comereio de Barranqullla con las(mlsma§\facultades e
.anteriormente. detefmlnadaf’ comﬁw’rewac1ono eﬁﬁldamente Del grupo'
‘B: 2. EDGAR BELTRAN ESTUPIH%Ngcgafiﬁwa 7§M52ﬁm S6i}exped1da en -----

Soind

Bogoté. ————————— §— _“:_f;i‘.";( —————— ry;;‘ - - —Mfg ——————— }:\é “-&—:{ ————————————————————
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Que por Documento Prlvado del 01 de Agosto de 2012, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 17 de Agosto
de 2012 bajo el Nro 4,913 del libro respectivo, -~ ----- oo
consta que .-el Senor-»RUBEN MINSKI GONTOVNIK vardn, mayor de edad &
de ésta vecindad, idéntificado ¢on la céduld de ciudadania -------2-
No.7.463.982, expedida en Barranquilla, en mi condicidén de ---------
Representante Legal vy/o Presidente de la sociedad PROCAPS S.A., ----
conforme a las facultades otorgadas por los Estatutos SOC1ales -——-
todo 1lo cual consta en el#Certificado:de Existendia y -----=----—----
Representacidn Legal de la Camara de Comercio de Barranqullla que
reposa en sus archivos e inscrito en su debida oportunidad, me -----
permito manifestarles que confiero poder especial, amplio y --------
suficiente .a las, personas que se-relacionan-a continuacién ------- =y
funcionarios de 1la émpresa, para que en nombre y representacidn de
la sociedad, suscriban en forma Conjunta, Contratos de Suministro
de Mercancilas y Servicios con Entidades Oficiales; hasta por la ----
suma de OCHOCIENTOS MIL DOLARES DE LOS ESTADOS UNIDOS DE s mommoss
NORTEAMERICA (USD800.000. 00) La conforma01on dé€. estos dos nuevos
Grupos A vy B, reemplazaran a los funcionanos integrantes de los ----
Grupds A y B, que actualmente ss encuentran inscritos en la Camara
de Comereio de Barranquilla, con las mismas facultades -------------
anteriormente determinada, como .relaciono .seguidamente: Del grupo

L

khkkkkhkkkk*k O O N T I N U B *kkrdkkkk*




No. 17385054

03 12028148 024802 PROCAPS S.A.

v por ol cisoapels SA N 860,028 580-2uwve HOCDIL.COM §7302

Rayrnhqu1lla,”01 cte Octubre—de—2012 Hr:11:09:36 : pes
2 e P r%‘ Vi e g

- f"f;‘// (,Aﬁj‘ .// e
Nk *************************************** Pag. 0

RADE CAMARA D E COMERCTIO

CAMA
COMERCIO DE BARRANOQUTITLTLA

DE BARRANQU”-LA 03*********************************************

s/x/

e & e v RO
CERTIFICADO DE EXISTENCIA ¥ REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S .A.----omeoe o _____________
NIT: 1064527~ oy
L 890. 06 52 5. @f/

:&'

= ol
& &G

Que en esta Camara de Comercio no aparecen inscripciones posteriores

de documentos referentes a reforma, dlSOlUClOH liguidacidén o-.

nomblamlentogéde Lepresentantes legales de 1la expresada soc1edad

N LI

CERTIFICA

Que su Gltima Renovacién fue el: 22 de Marzo de 2012

mﬁ} @%, i (gg
La informacién sobre ) 57 de establec1m1ento Sse suministra en
Certificados de Matrléﬁia ! contratos sujetos a registro, en

Cej:tlflcados EspeCJ.al’\eS( ,‘ )CA‘MAM D
COMERCIO

De conformidad conw*io establec1doE%eﬁ$ieB@C§odlgd%de Procedimiento
Administrativo 10waonten01oso Y ~la-Leyx962 de 2005, 1los
Actos :; 5 de Reglstro aqui . ertlflcados quedan eh’ firme
Diez (10) dias Hhabiles después de la fecha de inscripcidn, siempre
Jque no sean objeto de recursos.
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