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\
1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto antes

identificado, me refiero al Oficio No. 159?7 notlﬁcado por fijacién en lista del 7 de

diciembre de 2007. }

| |
1 :

2. Mediante mi memorial de fecha 25 de febrero de 2008 solicité un plazo de 30 dias
| ;

para atender el Oficio No. 15937. |

|

| i
3. Mediante el Oficio No, 15937 se éuso en conocimiento del solicitante el informe
que contiene las observaciones hechas pqr su Despacho sobre la presente solicitud de

patente. J
|
|

: | 1‘
Atiendo a las observaciones de la manera sjguiente:

|
|

3.1 CLARIDAD DE LA SOLICITUD Y RﬁleDIQA; CIONES DE USQ.

Para subsanar las objeciones que sobre candad y por incluir reivindicaciones de uso hizo

su Despacho, presento nuevo pliego renvnhdicatono con 26 reivindicaciones en la cual se

han hecho cambios que permiten aprecnar claramente el objeto reivindicado en la presente
solicitud de patente. Las modificaciones efpctuadas fueron las siguientes:

|
| :
Nrrifaso.o41.367-3
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o las reivindicaciones 1-8, 10-13, 18-21 y 37-41 han sido eliminadas de este pliego
reivindicatorio. | |

¢ Las reivindicaciones 2, 3 y 5 se han corregido para‘i referirse a “amino acidos 22 a 235
de la SEQ ID NO:11” y “amino acidos 22 a 249 de l}:-x SEQ ID NO: 12”. A este respecto,
respetuosamente ponemos de presente que los amino &cidos 1-21 de las SEQ ID Nos.
11 y 12 son la secuencia de sefial OmpA des E. coli, que se cliva durante el
procesamiento y no estd presente en el Fab del aniticuerpo final. Asi, las Figuras 4y 5
son claras en que la SEQ ID NO:11y la SECF 1D NO 12 contienen dichas "secuencias de

sefial”, |

De esta forma, es importante aclarar que la persoha versada en la materia sabria que
los amino acidos 1-21 de las Figuras 4 y 5 equivalen a la secuencia de sefial OmpA, ya
" que la secuencia de sefial es conr.)cidj1 (ver Mowa et al., JBC, 255(1):27-29).

Adicionalmente, cuando los amino acidos 1-21 sefremueven de la SEQ ID NO:11vy la
SEQ ID NO:12 el terminal N resultante 1de los gFab corresponde a los mismos del

terminal N del gH3 y gL3, como se muestrf en la SEQ ID NO:15 y SEQ ID NO:16.

e La nueva reivindicacién 8 (antigua reivinJicacién 122) se ha corregido para referirse a
“uno de los residuos cisteina en el extreano del termmal C de su cadena pesada”. A
este respecto, ponemos de presente que k:llcha correccmn clarifica el sitio de union de

la molécula indicadora o efectora, lo |cual esta debidamente sustentado en la

|
‘ e La nueva reivindicacién 22 (antigua reivindicacidn 36) se ha corregido para especificar
que la composicién contiene una molécula de anticuerpo de la invencidén “en

descripcion.

combinacién con un excipiente, diluyente o poﬂaaor farmacéuticamente aceptable”. EL

soporte para dicha correccién se encuentra en la {pégina 22 de la soficitud.
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s Las nuevas reivindicaciones 6, 7 y 23-26 S encuejntran soportadas en la pagina 12 y
13, 14 y 16 de la descripcidn respectivamente. ‘
De esta manera es claro que con las anteriores modiﬁcaciones del capitulo reivindicatorio
quedan subsanadas las objeciones que por claridad y por incluir reivindicaciones de uso
hizo su Despacho, ya que ahora, dicho pliego se dirjge a moléculas de anticuerpo que
contienen una secuencia de amino acido de regién va*jariable de cadena pesada especifica
(SEQ ID NO:15) y una secuencia de amino acido de regién variable de cadena liviana
especifica (SEQ ID NO:16). Por lo tanto las se uenciasi CDR vy las secuencias de regién de
estructura se especifican con claridad, estd debidémente sustentadas por los datos
experimentales en la solicitud y permiten determjnar el alcance de la proteccién
reivindicada y compararla frente al estado del arte, de ?cuerdo con las disposiciones de los

articulos 14 y 30 de la Decisién 486. |

3.2  NIVEL INVENTIVO

|

i .
A este respecto, es importante poner de presente qué el examen de nivel inventivo estd
dirigido a determinar si la invencién FEIVII'IdIC?da habla sido sugerida o ensefiada en el
estado del arte, de acuerdo con el conocimiento de un técnico medio en la materia. Para
los anteriores efectos, el método problema-solucion le ilndlca al Examinador que al realizar
el examen de nivel inventivo debe verificar las enseﬁénzas del arte previo sin adoptar la
posicion de un inventor que se preguntaria como i,solucionar el problema técnico en

cuestion.

i
Lo anterior, por cuanto si se adopta la posicién del inventor y se tiene conocimiento tanto
del arte previo como de la forma como efectivamente ;;-:e soluciond el problema técnico, la

invencién en todos los casos le resultara obvia evideljte.

Adicionalmente, se debe tener en cuenta que el mencnonado método problema~soluc10n
también sefiala que los documentos del eﬁ$do del arte frente a los cuales se debe
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efectuar el examen de nivel inventivo son aqu llos que dentro del mismo campo técnico
nterior, por cuanto estos son los

estén dirigidos a solucionar el mismo problema. Lo
documentos que sje presume debieron ser de onocimibnto del inventor para a partir de

ellos formular su invencidn. Asf los documentos relacionados con otro campo técnico o
i |

dirigidos a solucionar cualquier otro problema no serian relevantes para estos efectos en la
medida que no harfan parte del grupo de documentos de los cuales el inventor hubiera
podido derivar de manera obvia y evidente su i vencién,

|

De acuerdo con lo anterior, procederemos indicar las razones por las cuales los
" documentos citados no afectan el nivel inventivo de la presente solicitud de patente.

Veamos:

Ese Despacho afirma que el documento D1 afecta iel nivel inventivo de la presente
solicitud, toda vez que considera que los productos y1 procedimientos relacionados en la
solicitud eran del ;conocimiento de un técnico medio al /}momento de la invencidn, y ya que
el desarrollo recla;mado se deriva evidentemente del #stado de la técnica y por lo tanto

’

A este respecto, respetuosamente ponemos de presente que teniendo en cuenta las
anteriores modificaciones al pliego reivindicatorio, el mismo es inventivo, toda vez que las
moléculas de anticuerpo reivindicadas son moléculas humanizadas con secuencias
especificas, que se unen al KDR con afinid aTta y la persona experta no podria
 haber esperado obtener moléculas humanizadas con tan altas afinidades de unién como

|
|

' |
Asi, D1 describe el clon p1Cil scFv de murino, que tiene una afinidad para el KDR

humano de 2.1 x 10°M (ver Tabla 2).| Las nlxoléculas de anticuerpo scFv son
monovalentes, es decir, ellas solo contienen una regibn variable de cadena pesada y solo

. !
carece de actividad inventiva.

i

las aqui reivindicadas.

una regidn variables de cadena liviana, y solo tienen un sitio de unién a antfgeno. Por el

contrario, los ejemplos de la presente splicitud | detallan moléculas de anticuerpo
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monovalentes que contienen las secuencias de reglon variable CDR-injertadas
reivindicadas, las cuales se unen al KDR humano con u a afinidad de 9.1 x 10°M (ésta es
la afinidad para una molécula Fab PEGilada - esngnﬁda “Fab” en la Tabla 1). Asf, las
moléculas de antltuerpo monovalentes que co tlenen/las secuencias de regién variable

CDR-injertadas reivindicadas tienen por lo menos un# afinidad dos veces mayor para
un KDR humano que el clon p1C11 scFv de murino desdcr‘ito en D1,

De la misma forma, D1 describe una version guimérica divalente del anticuerpo p1Cl1, es
decir, uno que contiene dos regiones variables de cadena pesada de murino y dos
regiones vanables de cadena liviana de murino, y que ti ene dos sitios de unién a antigeno.
La version quimérlca divalente del anticuerpo plCll tiene una afinidad para el KDR
humano de 0.82 x 10°°M (aproximadaménte, equivalente a la afinidad con la cual el VEGF
une el KDR: ver Tabla 2). Por el contrario, en los ejemplos de la presente solicitud, las
moléculas de anﬁcuerpo divalente que contienen las _secdencias de regidn variable CDR-
injertadas relvindicadas se unen al KDR humano con [una afinidad de 0.29 x 10°M (ésta
es la afinidad para una molécula maleimida di-Fab no PEGilada - designada "DFM” en la
Tabla 1). Por lo tanto, las moléculas de anticuerpo divalente que contienen las secuencias
de region variafble CDR-injertadas reivindicadas tienen por lo menos una afinidad
veinticinco veées mayor para KDR que el anticuerpo p1C11 quimérico divalente en D1.

Por lo tanto, toda vez que no hay descripcién en D1 de ninguna molécula de anticuerpo
que tenga una afinidad de unién tan alta como aquellas en la Tabla 1 de la presente
solicitud, ya que dicho documento describe nicam?hte anticuerpos que se unen al KDR
con una afinidad comparable con el VEGF, en do de el VEGF se une al KDR con una
afinidad de 0.93 x 10°MK: las moléculas de anticuerpo aquf reivindicadas no habrian sido
obvias puesto que la persona experta no habrfa /esperado que fuera posible obtener

moléculas de anticuerpo con afinidades de unién tan‘ altas como aquellas en esta solicitud.

Adicionaimente, deseamos llamar la atencidn del sjfﬁor Examinador al hecho que si bien
numerosos anticuerpos anti-KDR se generan y pme#an en D1, la afinidad de unién de las

LBE
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moléculas de anticuerpo reivindicadas es por lo menos dos veces (para las moléculas

monovalentes) o veinticinco veces (para las moléculas| divalentes) mayor que cualquiera

de las moléculas de anticuerpo cuya afinidad se da en laf Tabla 1 de D1,

Por lo tanto, D1 proporciona actualmente evidencia dﬁ que la materia reivindicada no es
para identificar las moléculas de

obvia, ya que demuestra cémo intentos anteriores
anticuerpo anti-KDR de alta afinidad no han otemdo/ ningun antlcuerpo con afinidad de

unién tan alto como aquellos reivindicados por mi représentada

~ Asf mismo, la presente solicitud proporciona mol%culas de anticuerpo que se han

humanizado por injertos CDR, mientras los ejemplos D1 solo describen anticuerpos’ de

murino y quiméricos. Las reivindicaciones se dirigen por lo tanto a moléculas de

anticuerpo que no solo tienen afinidades sorprendentemente altas para el KDR, sino que
también son inmunoldgicamente superiores a jos anticuerpos en D1. Por 1consiguiente, no
habrfa sido obvio a partir de D1 que las moléculas de anticuerpos‘ con tales altas
afinidades de ur;\ic’)n para el KDR se pudieran obtener en el contexto de moléculas de
anticuerpo humanizadas, es decir, moléculas que

estructura de regién variable humana.

| |
Esta es una df!sti‘ncién muy importante sobre los anticuerpos de D1 citados por el
Exammador, ya. que la persona versada en el arte podria esperar que la humanizacién de
un anticuerpo por injerto CDR resultara en una reduccién en la aﬁmdad de unidn a
antigeno. Por ejemplo, en experimentos reportad s por Queen et al. (PNAS, 1989,
86:10029-10083), un anticuerpo humanizado por injerto CDR solo tiene 1/3 de aﬁnida'd. de
uhién a antigeno del anticuerpo monocional de murino inicial. Por lo tanto, la persona
experta no habrfa esperado a partir de los conocimientos revelados por Queen et al. que
las moléculas de anticuerpo anti-KDR humanizadas ‘uvieran afinidades de unién tan altas
como aquellas que se observan en la Tabla 1. | |

Finaimente, ré‘spetuos’amente ponemos de presente que las moléculas de anticuerpo

reivindicadas no son (inicamente “alternativas” a los anticuerpos descritos en D1, sino son -

comprenden las secuencias de

1%
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moléculas de anticuerpo completamente di%erentes. Llas moléculas de anticuerpo
reivindicadas son moléculas humanizadas qu com;irenden secuencias de estructura
humana y secuencias CDR de murino, asf quej no son del mismo tipo de las moléculas
como los anticuerpos guiméricos descritos en(los ejefrnplos de D1 que fienen regiones
completamente variables de murino. Por lo tanto, no;es preciso sugerir que la persona
experta pueda haber modificado simplemente los énticuerpos descritos en D1 para
alcanzar las moléculas de anticuerpo relvmjdlcadas; Aln si la persona experta ha
modificado las secuencias CDR de los anticuerpos descntos en D1 en un intento por
mejorar sus afinidades (una aproximacion qu parece ser sugerida por el Examlnador),
ellos no habrian podido alcanzar la materia objeto relvmdlcada que requiere las secuencias

|
de estructura de region variable humana especfﬁca.

Por lo tanto, toda vez que a partir de las ens.eﬁianzas de D1 no seria obvio para un técnico

. versado en el campo obtener moléculas de énticuerfao que contienen las ‘secuencias de

\
region variable humanizadas especificas que roporc10nan estas sorprendentes ventajas;
g

se puede concluir que la invencién de mi reprPsentada goza de nivel inventivo a la luz de

dichas anterioridades. “

3. Puesto que se han atendido a céballdad las observaciones hechas por su
Despacho sobre la presente solicitud de pate#\te, atentamente solicito que se continte su

tramitacién. ' ’

4. Anexos: |

\
‘ 4.1. Nuevo pliego reivindicatorio con 2% reivinc‘iicaciones;
J
4.2. Formulario para modificaciones; ‘\ ]

4.3. Recibo por valor de $103.000 QOr con¢epto de modificaciones en solicitud

pendiente. ‘

- 4.4, Movva et al. “Amino acid seque/‘pce of the signal peptide of ompA protein, a

\
major outer membrane protein of E::chench/a coli”, IBC, 255(1):27-29.
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REIVINDICACIONES : ,

10.

Una molécula de anticuerpo que tiene especificidad para el KDR humano, que
comprende la region variable de cadena pesadapi gH3 (SEQ ID No. 15) y la region
variable de cadena liviana gL3 (SEQ ID I\To. 16). |

| 3

La molécula de anticuerpo de la reivin“1dicacic’>jn 1, que comprende una cadena
liviana que tiene la secuencia dada en los aminbécidos 22 a 235 de la SEQ ID No.
11 y una cadena pesada que tiene la se{cuenciag dada en los aminoacidos 22 a 249
de la SEQ ID No. 12. /

La molécula de anticuerpo de la reivj’ndicacién 1, que comprende una cadena
liviana que tiene la secuencia dada en dos amidoécidos 22 a 235 de la SEQ ID No.

11, | |

w |
La molécula de anticuerpo de la reivind»cacién f;l, que tiene una cadena pesada que
tiene la secuencia dada en la SEQ ID No. 57. ‘
La molécula de anticuerpo de la reivin icaciénil, que tiene una cadena liviana que
comprende la secuencia dada en los a%inoéciﬁos 22 a235delaSEQID No. i1y
una cadena pesada que tiene la secuencia dadp en la SEQ ID No. 57.

|

| i
La molécula de anticuerpo de una cqulqui«a-ra;1 de las reivindicaciones 1-5, que es

una molécula completa de anticuerpo. |
|

La molécula de anticuerpo de una cu lquierd de las reivindicaciones 1-5, que es
un fragmento Fab, un fragmento Fab mq‘adiﬁcado, un fragmento di-Fab, un
fragmento di-(Fab maodificado), un fragmer;*‘:to Fab'. Un fragmento F(ab’);, un

fragmento Fv, un fragmento Fv de cadena serﬁcilla.

L
: | |
Un compuesto que comprende una r‘holécula de anticuerpo de la reivindicacion 2

gue tiene unido covalentemente a urho de los residuos cisteina en el extremo del

terminal C de su cadena pesada una %noléculz@ indicadora o efectora.
' |

El compuesto de la reivindicacion 8, Aue comprende una molécula efectora,
| |

El compuesto de la reivindicacion 9, Fn donde la molécula efectora comprende uno

o més polimeros. /

|
|

|

191



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

El compuesto de la reivindicacion 10, e dondé uno o mas polimeros esfson un
|

polimero polialquileno, polialquenileno o polioxialquileno de cadena recta o
- . .

ramificada opcionalmente sustituido o un] polisacarido ramificado o no ramificado.
1

i
1
El compuesto de la reivindicacién 11, en donde uno o mds polimeros es/son un

metoxipoli(Etilenglicol).

= - - ‘ - 1 » x r
Un compuesto de la reivindicacion 8 qui tiene a uno de los residuos cisteina en el

extremo del terminal C de la cadena pesada un grupo lisil-maleimida o lisil bis-
maleimida en donde cada grupo aminoddel resifduo lisito ha ligado covalentemente
a este un residuo metoxipali(etileng!licol) qfue tiene un peso molecular de

aproximadamente 20,000 Da.

|
Una secuencia de ADN que codifica la ladena pesada y/o liviana de la molécula de

|

anticuerpo de una cualquiera de las rei\findicacipnes la?.
: |
\ |

Un vector de expresién o clonacion que cohtiene la secuencia de ADN de la
i

reivindicacion 14. ’ |
| | |
Un vector de expresidn de E. coli q\he com!‘)rende la secuencia de ADN de la

reivindicacion 14. |
|
\‘

El vector de expresion de E. coli de la eivindichién 16 que es pTTOD(CDP791).
\

Una célula anfitriona transformada |con elj vector de una cualquiera de las

reivindicaciones 15 a 17. : ’ |

| |
Un proceso para la produccién de la ﬁnolécul¢ de anticuerpo de una cualquiera de

las reivindicaciones 1 a 7, que corL-prendé cultivar la célula anfitriona de la
reivindicacién 18 y aislar la molécula Je antichrpo.

:
Un proceso para la produccién de la moléculgg de anticuerpo de una cualquiera de
las reivindicaciones 1 a 7, que comprénde cuiﬁvar E. coli que comprende un vector
de expresién de E. coli que comprenc‘e la secfuencia de ADN de la reivindicacién 14

. . . \ ‘
y aislar la molécula de anticuerpo. | |

|

1@{’6



21.

22,

23.

24.

25.

- 26.

El proceso de la reivindicacién 20 en do+de la n%lolécula de anticuerpo es objetivo

para el peripiasmo.

i e d . ’ x 4 . “ 3
Un composicién de diagndstico o terapéutico| que comprende la molécula de
anticuerpo de una cualquiera de las reivmdicaciépnes 1 a 7 o el compuesto de una
13 en} combinacién con un excipiente,
|

|

cualquiera de las relvindicaciones 8 a

diluyente, o un portador farmacéuticamente aceptable.
|

Un di(Fab modificado) PEGilado en el Pue cac#a Fab modificado comprende una

cadena liviana que tiene la secuencia dada en los aminoécidos 22 a 235 de la SEQ
|

ID No. 11 y una cadena pesada que tiene la secuencia dada en los aminodcidos 22

a 249 de la SEQ ID No. 12. ‘

|
El di(Fab modificado) PEGilado de Ia reivindipacién 23, que comprende por [0
1

menos una molécula mPEG: i

Fl di(Fab modificado) PEGilado de la reljvlndlcacion 24, en donde cada mPEG se liga
a un residuo lisina unido covalentemente a un hgador bis-maleimida.

El di(Fab modificado) PEGilado de la rei lndlcacion 24 o reivindicacion 25, en donde

cada molécula mPEG tiene un peso molecular d{e aproximadamente 20,000 Da.

e

3

AN
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Section 1734 solely to indicate this fact,

Communication

Amino Acid Sequence of the
Signal Peptide of ompA Protein, a
Major Outer Membrane Protein of

Eschenchza coli*

(Received for pubhcauon. October 22, 1979)

N. Rao Movvs, Kenzo Nekumura, and Masayori
Inouye

From the Department of Btachem;str;v, State University
of New York at Story Brook, Stony Brook, New York
11794

The structural gene for ompA protein, a major outer
membrane protein of Escherichia coli, was cloned using
the plasmid cloning vehicle, pMF21. The DNA sequence
corresponding to the signal peptide of pro-oxipA. pro-
tein, a secretory precursor of ompA protein, was deter-
mined. The amino acid sequence of the signal peptide

=21
was deduced from the DNA sequence as folllows. Met-
Lys- -Thr-Ala-Ile-Ala-ﬂe—Ala-VaLAlanLeu-Ala—Gly-

Phe-Ala-Thr-Val—AlaGln-Ala—. The amino acid se.
quence complies with all the features of the loop model
proposed for the mechanism of protein seeretion across
the cytoplasmic membrane.

Escherichic coli provides an excellent system for studying
the mechanism of protein secretion acress the membrane.
Outer membrane proteins as well as periplasmic proteins and
some cytoplasmic membrane proteins of K. eoli have been
shown to be produced from precursors with peptide extensions
at, their NH-terminal ends {signal peptide) (see Ref. 1 for’
review). On the basis of the structural analysis of the amino
acid sequences of the signal peptides so far determined, a
model (floop madel) has been proposed to explain the function
of the signal peptide in protein secretion across the membrane
{1-3). In this model, proteins are secreted across the mem-
brane by forming a loop at the signal peptide, The cleaved
signal peptide is then left in thé membrane, On the other
hand, in the signal hypothesis proposed by Blobel and Dob-
berstein (4}, the signal peptides are hnearly secreted across
the membrane (linear model).

In the present paper, we have determined the amino acid ‘
sequence of the signal peptide of another major outer mem-
_brane protein of E. coli, ompA (tolG) protein. This protein |
has been previously shewn to be produced from a precursor \
(pro-ompA protein or pro-tolG protein) (6-7). The amino acid
sequence thus determined was found to comply with all the “
features propoesed for the functions of the signal peptide in
the loop model (1).

* This work was supported by Grant GM 19043 from the United
States Public Heslth Service and Grant BC-67 from the American
Cancer Society, The costs of publication of this article were defrayed
in part by the payment of page charges. This article must therefore
be hereby marked “advertisement” in accordance with 18 U.S.C,
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| EXPERIMENTAL PROCEDURES

Materinls [y *PIATP (9000 Ci/mmol) prepared from carrier-free
*P)orthophiosphate (New England Nuclear) and ADP (Sigma), by
he methoed ?f Johnson and Walseth: (8), was used for DNA sequenc-
g Al rem‘fimon enzymes used wete obtained from New England

" Bacterial Strains—F. coli KL¥6/KLiS1 (obtained from Dr. B.
B )kvasusedformlaﬁouofF’lO&DNA.fJoohMmA

T Hepcrazion of DNA—¥" 108 DNA and pMF21 DNA were prepared
! rdmgw:hemethodofma and Helinski (9).

RESULTS

\
/ Clonmg of ompA Gene—It has been shown that F-factor,
F'106, carties the siructural gene for ompA protein (11)
Therefore, we used ¥-106 DNA to clone the ompA gene using
MF21 asa cloning vehicle, Bam HI frigments of 106 DNA
mixed with Baem Hl-lineilized plasmid vector pMF21
NA (12)and treated with T4-DNA ligaae {13).
Transformation was carried out with the use of E, coli RM7
as recipient. About 1000 kanamycin-registant transformants
were isolated and they were then examined for their sensitivity
tophages‘KaandTuII" Two transformants were found to be
phage—seqszﬁve. Plasmid DNAs isolated from these transform-
ants conferred phage sensitivity to six independently isolated
|ompA™ strains of E, coli after transformation, indicating that
the. plasmids carxy the ompA gene functions. When these
plasmid DNAs were digested with Bam HI, both contained a
1.7-kilobase pair fragioent in addition to pMF21 DNA (data
not shown), One of these plasmids was designated as pRM111
and used for fxther analysis, The Bam HI digest of F'106
DNA com.amed a 1.7-kilobase pair fragment, which disap-
peared when F'-106 ompA™ was mutagenized by insertion of
phage Mu to F-106 ompA~.} However, when the membrane
proteins from the transformants were analyzed by sodium
dodecyl sulfate-gel electrophoresis, ompA protein was not
detected.f These results suggest that a portion of the ompA
gene is missing in pRMlll, resulting in the production of &
shorter ompA protein, which is still capable of conferring
phage sepsitivity to the resistant cells. This is confirmed from
the DNA sequence analysis as will be discussed later.
DNA Sequencing—In order to determine the amino acid
sequenw of the signal peptide of pro-ompA protein, we
searched for a DNA fragment which contained the DNA

| sequence corresponding to the amino acid sequence of the

NH~ end of ompA protem, Ala-Pro-Lys-Asp-Asn-
Thr-Trp (14). When 1.7-kilobase pair Bam HI fragment pu-
rified pRM11i was digested with Hinfl, four fragments
of 950, 320and80basepan~swereobtamd.'!‘he&ag
ments of 450, 320, and 80 base pairs were sequenced, but none
of them were found to contain a DNA sequence which conld
code for the NHz-temnnal region of ompA protein.
The 950-base pan' fragment was further digested with Alu
Y, which resulied in four fragments of 810, 270, 270, and 100
base pairs. They were designated as FA1, FA2,, FA%, and
FAS, respecuvely Mapping of restriction enzyme cleavage

'R Mowa and M. Inouye, unpublished remlts.
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28 : , Signul Peptide of ompa%! Protein‘\of E. colt ' .
ites indicated that these fragments are arranged 4s FAZ,:

data not shown). Bearching for & DNA sequence correspond-
g to the NHy-terminal sequence of ompA protein, it was
ound that the left half (about 180 base pairs) of FAZ, derived
froin Bsi EII digestion contained the DNA sequence corre-
sporiding to the NHy-terminal ssquence as shown in Figs. 1
d 2. Since a part of the-amino acid sequence. was not covered
y FAZ;, the right half (gbout 50 base pairs) of FA2, derived
y Msp 1 digestion was also sequenced, The DNA sequence in
his reg:oq was thus decermined as showh in Fig. 2.

hA
3

/ ‘ DISCUSSION

The DNA sequence from +1 to +21 (Figs. 1 and 2) can code
for the amino acid sequence of Ala-Pro-Lys-Asp-Asn-Thr-Trp
which is exactly the same as the NHy-terminal sequence of
’umpA P! tein determined by Endermann et ol, (14). This

lgene for pmpA protein. Pusthermore, the DNA sequence
reveals the existence of the pepude vxtension at the NF,-
terminal gnd of ompA protein, since there is no initiation

codon ATG immediately before GC‘!g for the NHs-terminal
alanine residue, The initiation codon can be found only at —63
to —81 po#mon. indicating that the signal peptide consists of
21 amino acid residues, {ts amino acid sequence is deduced
from the bNA sequence and shown in Fig. 2.

The existence of a precursor of orpA protein which has a
peptide it tension of about 20 amine acid residues was previ-
ously predicted (5). The present result has clearly confirmed
that prediction. Furthermore, the amine acid sequence of the
signal peptide of pro-ompA protein complies with all of the

| four rules for the properties of the signal peptide, propesed in
the lnop modeél (1). (a) The NHs-terminal portion has a basic
character due to the presence of 2 lysine residues, {6) A long
streich of hydrophobic amino acid residues exists between the
basic NHy-terminal portion and thé cleavage site. {¢} There is
a glycine residue almost. at the center of the hydrophobic
section, (d) The amino acid residue at the cleavage site (~1
position) is an alanine residue. It should also be noted that
this s:gnal peptide containg a large number of alanine residues,

L
S

®
3

'A2,-FAL-FA3 in the 950-base pair Hinfl-Bam HI fragment '

at pRM111 contains at least a part of the structural

Fic. 1. DNA sequencing gel corresponding to the ompA pro-
tein sequence from Gly at position ~8 to Tyr at position +18.
The Azl fragmem of 270 base pairs (FAD.; see text) was end-labeled
with {“PJATP using polynacleotide kinase and was digested with Bst
Efl The singly end-labeled 180-base pair 4lu 1/Bst E1f was purified
on 5% polyacrylamide gel, and sequenced acvording to Maxam and
Gilbert {10). The cleavage products were applied as indivdted in the
figure on a 10% polyacrylamide gel in 7 M urea and run at constant
power of 350 watts for 24 h. In the figure, the first base of the codon

which are found at almost every other position.

The present stuty indicates that pRM111 is mising s part
of the gene which codes for the COOH-terminal region of
ompA ;Trotem The structural gene of ompA protein in
pRM111
68€)-base pair or 227 amino acid residues. The total number of
amino a¢1d residues in ompA protein has been reported to be

restdes in FA%,.-FAL-FA3 which accounts for about

for the NH;-terminal alanine residuo of onipA protein is numbered as | around 285 (15, 16). Therefore, ompA protein coded by

wl, pRMlll appears to be missing a COOH-termmal poruon of

?%%%XW@&% %XEE&E%M@E?Elﬁ@8‘%818%&18%&9&1%&%888??%&%

Fic. 2. DNA  sequence corre-
NEILYSLYSTHR%&AILEQLAIL&ALAVALALALigﬁLAELY?HEﬁLATHRVALALAGLNALf

sponding tv the NHa-teyminal region
of pro.ompA protein. The amino acid
sequence was deduced from the DNA
sequence and the NH,-terminal alanine
residue Lo omph protein was numbered
as +1. The amino acid sequence under-
tined is identical with the NHz-terminal
sequence of omph probein determined + +§0
Endermann et o

it e g e r i, s&x&&e%%@wg%& 83&?%%&8%8&1?%@Eﬁ%l@%l&%&?ﬂ%ﬁ%ﬂ

TYRTQFE%ALALvéLsuﬁLvTRPSERGLNTYal;lﬁ
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Signal Peptide of ompA Protein of E. coli

about 74 aming acid residues (58 plus 186 for the signal peptide
coded by FA2y). This result indicates that the NH,-terminal
portion of ompA protein is responsible for confemng phage
sengitivity, which has been previously shown by an én vitro
experiment (17).

Cuwrrently we are aftempting to isolate the entire ompA
gene by using the 950-base pair Hinfl-Bam HI fragment as a
hybridization probe.
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ABSTRACT  The anti-Tae monoclonal antibody is known
- to bind to the pS5 chain of the human interleukin 2 receptor and
to inhibit proliferation of T cells by blocking interlenkin 2
binding. However, pse of anti-Tac as an immunosuppressant
draog wonld be impaired by the human immune response
this murine antibody. We have therefore constructed a
nmanized” antibody by combining the complementarity-
ermining regions (CDRs) of the anti-Tac anfibody with
human framewark and constant regions. The buman frame-

-mti-Tac antihody sequence. In addition, a computer model of
~mrine anfi-Tac was wused to identify several amino acids
which, while outside the CDRs, are likely to iuteract with the
CDRs or antigen. These movse amino acids were also retained
in the humanized antibedy. The humanized anti-Tac antibody
has an affinity for pS5 of 3 X 10° M™!, about 1/3 that of murine
anti-Tac. . :

The cellular receptor for the lymphokine interlenkin 2 (IL-2)
plays an important role in regulation of the immune response
‘reviewed in ref. 1}. The complete IL-2 receptor (IL-2R)
- .msists of at least two IL-2-binding peptide chains: the p55
or Tac peptide (2, 3), and the recently discovered p75 peptide
{4, 5). Identification and characterization of the p55 peptide
were facilitated by the development of a monoclonal anti-
body, anti-Tac, which binds to human p55 (2). The p35
peptide was found to be expressed on the surface of T cells
activated by an antigen or mitogen but not on resting T cells.
atment of human T cells with anti-Tac antibody strongly
its their proliferative response to antigen or to IL-2 by
venting IL-2 binding (3, 6).

These results suggested that anti-IL-2R antibodies would
© . immunosuppressive when administered in vivo. Indeed,
injection of an anti-IL-2R antibody into mice and rats greatly
prolonged survival of heart allografts (7, 8). Anti-IL-2R was
also effective in rats against experimental graft-versus-host
disease (9). In animal models of autoimmune disease, an
anti-IL-2R antibody alleviated insulitis in nonobese diabetic
mice and fupus nephritis in NZB X NZW mice (10). Anti-Tac
iself was highly effective in prolonging survival of kidney
allografts in cynomolgus menkeys (11).

In human patients, the specificity of anti-Tac for activated
T *lis might give it an advantage as an immunosuppressive
age.:t over OKT3 (monoclonal anti-CD3), which is effective
In treating kidney transplant rejection (12), but which sup-
presses the entire peripheral T-cell population. In fact, in
phase I clinical trials for kidney transplantation, prophylactic
administration of anti-Tac significantly reduced the incidence
of early rejection episodes, without associated toxicity (13).
Furthermore, treatment with-anti-Tac induced- temporary

The publication costs of this article were defrayed in part by page charge
payment, This article must therefore be hereby marked “advertisement™
In- .dance with 18 1).5.C. §1734 solely to indicate this fact.
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partial or complete remission in three of nine patients with -
Tac-expressing adult T-cell leukemia {14y, However, as a
murine :Fonoclonaﬁl antibody, anti-Tac elicits a strong human
antibody response against itself, as does OKT3 (15). This
rtesponse would prevent its long-term use in treating autoim-
mune conditions dr suppressing organ transplant rejection.
The immune response against a murine monoclonal anti-
body may potentially be reduced by transforming it into a .
chimeric antibody| Such antibodies, produced by methods of
genetic engineering, combine the variable (V) region binding
domain jof a mouse (or rat) antibody with human antibody .
constant {C) regions (16-18). Hence, a chimeric antibody
retains the binding specificity of the original mouse antibody
but contains less amino acid sequence foreign to the human
immune system. Chimeric antibodies have been produced
against a number|of tumor-associated antigens (19-21). In
some but not all cases, the chimeric antibodies have mediated
humamomplemem-dependent ¢ytotoxicity (CDC) or anti-
bodyd}lla‘endem cellular cytotoxicity (ADCC) more efficient-

ly than the mouse antibodies (21). :

~ When the murine antibody OKT3 is used in- human pa-
tients, much of the resulting antibody response is directed
against the V region of OKT3 rather than the C region (15).
Hence, chimeric pntibodies in which the V region is still
nenhuman may not have sufficient therapeutic advantages
over mouse antibodies. To further reduce the immunogenic-
ity of murine antibodies, Winter and colleagues constructed
“humanized” antjbodies in which only the minimvm neces-
of the mouse antibody, the complementarity-
determining regions (CDRs), were combined with human V
eworks and human C regions (22-25). We report
here the construction of chimeric and humanized anti-Tac
antibodies. ! For the humanized antibody; sequence homol-
ogy and molecular modeling were used to select a combina-
tion of mouse and human sequence elements that would
reduce ‘immunogghicity while retaining high binding affinity.

|

| MATERIALS AND METHODS

Construciion of Plasmids. cDNA cloning was by the
method of Gubler and Hoffiman (26), and sequencing was by
the dideoxy method (27). The plasmid pV«2 (Fig. 14) was
constructed from ;the following fragments; an approximately
4550-base-pair (bp) BamHI-EcoR1 fragment from the plas-

ity-determining region; CDC, complement-dependent cytotoxicity;
ADCC, |antibody-dependent cellular cytotoxicity; V, variable; J,

Jjoining; C, constant.
*Present address; #iospan. 440 Chesapeake Drive, Redwood City,

CA X i .
1Present address: Beckman Instruments, 1050 Page Mill Road, Palo

Alto, CA 94304, | : .
IThe sequences reported in this paper have been deposited in the
GenB k data,basmccession nos. M28250 and M28251).

, Abbre?#ions: 1L-3R, interleukin 2 receptor; CDR, complementar-
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Flc. 1. (A) Schematic diagram of the plasmids pVxl and pLTac.
Light chain exons are shown 25 boxes. Ay arrow indicates the
direction of transcription from the « promoter. By, heavy chain
enhancer, Not drawn to scale. {8) Schematic diagram of the method
used to excise the V-J region. SD, splice donor sequence; rev,
primer, reverse primer.

mid pSV2gpt (28) containing the amp and gpt genes; an
1800-bp EcoR)-Bg! 11 fragment from pKceatH (29) containing
the heavy chain enhancer and x promoter; and a 1500-bp
EcoRl-Xba | fragment containing the human C, region (30},
Similarly, pVy!l was constructed starting from a 4850-bp
- BamHI-EcoRlI fragment of the plasmid pSV2hph (a gift of A.
Smith, A. Miyajima, and D. Strehlow, Stanford University),
givhich is analogous to pSV2gpt except that the gpt gene is
placed by the hyg gene (31). This fragment was combined
“with the EcoRl-Bgl! 11 fragment from pKcatH and a 2800-bp
Hindllk-Py I fragment containing the human 41 constant

region, isolated from a phage kindly provided by L. Hood -

(32). In each case, the fragments were combined by standard
methods (ref. 33, pp, 390--401), with an Xbag I linker inserted
between the g promoter fragment and the 5 end of the C
region fragment,

Construction of Chimeric Genes. EcoR1 fragments contain-
ing the anti-Tac light and heavy chain ¢DNAs were sepa-
rately inserted into the EcoRI site of the phage M13mp11D,

avariant of M13mpll (34) in which the EcoRI and Xba 1 sites -

of the polylinker were filled in and joined. The resulting
phage, in which the 5' ends of the cDNAs abutied the Xba 1
site, were respectively denoted M13L and M13H. The V-J (J,
joining) segments of the cDNAs, followed by splice donor
signals, were precisely excised from these phage, using a
double-priming scheme (Fig. 18). For the light chain, 1%
following primer was synthesized (Applied Biosystems
model 330B DNA synthesizer) and purified by gel electro-
phoresis: 5'-CCAGAATTCTAGAAAAGTGTACTTAC.
GTTTCAGCTCCAGCTTGGTCCC-3', From the 3 end, the
first 22 residues of the primer are the same as the last 22
residues of the 1,5 segment (noncoding strand). The next 16
aucleotides are the same as the sequence that follows J,.5 in

“¢loma
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\
mouse genomic D}\IA and therefore includes a splice donor

signal. The final 10

an Xba { site, |
‘We hybridized t*uis oligonucleotide to ' M13L.and extended
it with the Klenow fragmient of DNA polymerase. The DNA
was heat-denatured, hybridized with an excess of the “'re-
verse primer” 5*AACAGCTATGACCATG-3, again ex-
tended with Klenow DNA polymerase, and digested with
Xba L. The digested DNA was run on a gel, and an approx-
imately 400-bp fragment was excised and inserted iato the
Xba 1 site of pVxl. Sequencing showed that the fragment
consisted of the VT region of the light chain ¢DNA followed
by the splice dono - *tail," as expected (Fig. 1B), and pLTac,
a clone with the appropriate orientation, was choses. In an
analogous fashion, the heavy chain V-J segment, followed by
the mouse J2 splice donor sequence, was excised from
M13H and inserted into the Xba [ site of pVy1 10 yield pGTac.
Computer Analysis. Sequences were manipulated and ho-

mology| searches were performed with the MicroGenie Se-

quence Analysis Software (Beckman). The molecular model
of the anti-Tac V region was constructed with the ENCAD
program (35) and #xamined with the MIDAS program (36) on
an IRIS 4D-120 graphics workstation (Silicon Graphics).

c ction of Genes for Humanized Antibody. Nucleotide
sequences were selected that encoded the protein sequences
of the humanized light and-heavy chain V regions including
signal peptides (Results), generally utilizing codons found in
the mohse anti-Tac sequence. These nucleotide sequences
also included the same splice donor signals used in the
chimeric genes and an Xba 1 site at ¢ach end. For the heavy
chain V region, ﬂmr overiapping 120- to 130-nucleotide-long
oligonucleotides were synthesized that encompassed the
entire sequence on afternating strands. The oligonucleotides
were phosphorylated with polynucleotide kinase, annesled,
extended with T4 DNA polymerase, cut with Xba I, and
ligated into the Xba I site of pUCI9 (34), using standard
reaction cenditions. An insert with the correct sequence was
recloned ir pVyl. The humanized light chain V region was
coustrycted similarly. :

Transfections. For each antibody constructed, the light
chain plasmid was first traasfected into Sp2/0 mouse my-

Ils (ATTC CRL 1581) by electroporation (Bio-Rad
Gene Pulser) and cells were selected for gpt expression (28).
Clones secreting 2 maximal amount of light chain, as deter-
mined by ELISA, were transfected with the heavy chain
plasmid and cefls/were selected for hygromycin B resistance
(31). Clones secreting a maximal amount of complete anti-
body were detected by ELISA. The clones were used for
preparation of chimeric and humanized antibodies.

Antibody Purification. Medium from confluent cells was
passed over a colpmn of staphylococcal protein A-Sepharose
CL-4B (Pharmacia), and antibody was eluted with 3 M
MgCl,. Antibody was further purified by ion-exchange chro-
matography on BakerBond ABx (J. T. Baker), Final anti-
body concentration was determined, assuming that 1 mg/mi
has an Ay, of 1.4. Anti-Tac antibody itself was purified as
described (2). | :

ity Measurements, Affinities were determined by com-
petition binding. HuT-102 human T-lymphoma cells (ATTC
TIB 162) were used as source of p35 Tac antigen. Increasing
amounts of compstitor antibody (anti-Tac, chimeérie, or hu-
manized) were added to 1.5 ng of radioiodinated (Pierce
lodo-Beads) trager anti-Tac antibody (2 ¢#Ci/ug; 1 Ci = 37
GBq) jand incubated with 4 x 16° HuT cells in 0.2 ml of
binding buffer (RPMI 1040 medium with 10% fetal calf serum,
human IG at 100 pg/ml, 0.1% sodinm azide) for 3 hr at room
temperature. - Cells were washed and pelleted, and their
radiodctivities were measured, and the concentrations of

bound and free teacer antibody were calculated. The affinity
of mouse anﬁ-Tgc was determined by Scatchard plot analy-

nucleotides of the oligonuclectide include
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sis, using anti-Tac itself as the competitor. Then the affinities
"of the chirseric and humanized antibodies were each calcu-
lated according to the formula [X] ~ [anti-Tac) = (1/K,) -
(1/K.), where K, is the affinity of anti-Tac (9 x.10° M~%), K,
is the affinity of the competitor X, [ ] indicates the concen-
fration of competitor antibody at which bound/free tracer
binding is Ro/2, and Ry is maximal bound/free tracer binding

3N.

RESULTS

Cloning of Light and Heavy Chain ¢cDNA. A cDNA library
in Agtl0 was prepared from anti-Tac hybridoma cells.and
screcned with oligonucleotide probes for the mouse « and y2a
constant regions. The ¢DNA inserts from four x-positive and
four y2a-positive phage were subcloned in M13mpl9. Partial
sequencing showed that two of the x isolates had one
sequence, and the other two had another sequence. In one
pair, a V, gene segment was joined to the J,2 segment out of
its reading frame. In addition, the conserved cysteine at
position 23 was absent from this V segment, and the se-

nces of the two isolates differed slightly, Presumably,

’ae clones were the result of an aberrant joining event in

ne x allele, which continued to undergo somatic mutation
after the formation of the hybridoma. '

The V-T segments of the other pair of x clones were
sequenced completely and were identical. This light chain
uses the 15 segment. Partial sequencing of the four y2a
clones showed they were all from the same gene. The V-J
segments of two were sequenced completely and were iden-
tical. This heavy chain uses the Ju2 segment and is of
subgroup II.(38). The DNA sequences have been deposited
with GenBank;} the deduced protein sequences are shown in
Fig. 2. As both alleles of the « light chain were acconnted for
and only one heavy chain sequence was detected, we teiia-
tively assigned these sequences to the anti-Tac antibody
zenes.

* Construction of Chimeric Genes. Plasmid vectors were
prepared for the construction and expression of chimeric light
and heavy chain genes. The plasmid pV«1 (Fig. 14) contains

the buman genomic C, segment, including 336 bp of the

preceding intron and the poly(A) signal. It also contains the
promoter sequence from the MOPC 41 « gene and the heavy
chain enhancer sequence, which synergize to form a very
g transcriptional unit (29). There is a unique Xba 1 site
veen the promoter and the intron. A similar plasmid,
pvyl, was prepared by using the human C,1 region in place
«"the C, region. In that case, the region inserted between the
Aoaland BamHI sites extended from about 210 bp 5' of the
Cyl exon o beyond the Cy3 exon,
Qur strategy was to insert the V-J region from the anti-Tac
& cDNA, followed by a splice donor signal, at the Xbq I site

A ; B
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of pVil to construct the plasmid pLTac. Doing so created a
chimeric k gene with a short synthetic intron between the
mouse V-J and human C, segments (Fig. 14). For this
purpose, we used a form of double primer-directed mutagen-
esis (Materials and) Methods; Fig. 1B). Similarly, the V-J
region from the anti-Tac y2a heavy chain cDNA, followed by
a splice donor signal, was inserted into the Xba I site of pVy1.
The resuiting plasmid, pGTac, contained a chimeric heavy
chain gene, with a §ynthetic intron between the mouse V-J
and human C,1 segments.

Co ction of 3 Humanized Anti-Tac Antibody. In select-
ing 2 humjan antibody to provide the variable region frame-
work for the humanized anti-Tac antibody, we reasoned that
the more homologous the human antibody was to the original
anti-Tac antibody, the less likely would combining the anti-
Tac CDRs with the human framework be to introduce dis-
tortions into the CDRs. The anti-Tac heavy chain sequence
was therefore compared by cofaputer with all the human
heavy c¢hain sequenges in the National Biomedical Research
Foundation Protein Identification Resource (telease 15), The
heavy chain V regibn of the Bu antibody {of human heavy

i up I; ref. 38) was 37% identical to the anti-Tac
in V region (Fig. 25); all other complete V regions’
in the data bank were 30-52% identical, However, no one
human light chain V‘ region was especially homologous to the
anti-Tac light chain, We therefore chose to use the Eu light
chain (of human fight chain subgroup I; ref. 38) together with
the Eu heavy chain fo supply the framework sequences for
the humanized antibody. The CDRs in the humanized anti-
body were of course chosen to be identical to the anti-Tac
CDRs (Fig. 2). | ’ '

A computer program was used to construct a plausible
molecular model of/the anti-Tac V domain (Fig. 3), based on
homology to other antibody V domains with known crystal
strocture|and on energy minimization, Graphic manipulation
shows that 2 number of amino acid residues outside of the
CDRs are in fact %lose enough to them to either influence
their conformation or interact directly with antigen. When
these res}dues diﬁetbetween the anti-Tac and Euantibodics,

the residue in the humanized antibody was chosen to be the
anti-Tac residue rattier than the Eu residue. This choice was
made for residues 27, 30, 48, 67, 68, 98, dnd 106 in. the
humanized heavy chain, and for 47 and 59 in the humanized
light chain (Figs. 2 and 3; amino acids shown in blue in Fig.
3), although we now consider the light chain residue 39,

- which was chosen|on the basis of an earlier model, to be

doubtful, In this way, we hoped to better preserve the precise
structure of the CDRs at the cost of possibly making the
humanized antibody slightly less **human.” .
Different human light or heavy chain V regions exhibit
strong amino acid homology outside of the CDRs, within the -
framework regions. However, a given V region will usually
| . .

!
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Fig.2. Aminoacid sequences of the humanized
antiTac light (4} and heavy (B) chains, The se-
quences of the Eu antibody light and heavy chains
{upper lines} are shown aligned above the mouse
. anti-Tac light and heavy chain sequences (lower

lines), witha | indicating identity of amino acids.

The three CDRs in each chain are underlined, and

the other mouse amino acids used in the humanized

antibody are dovble underlined, Hence, the human-

ized sequences are the same as the upper (En)

’ sequences, except where the amino acid is under-
lineiﬂ or double underlined.
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acids in the CDRs are shown in red; amino acids potentially interacting with the CDRs are shown in blue; other mouse amino acids used in the

humanized antibody are shown in yellow, as described in the text. Thus, all

noacids trahsferred from the anti-Tac sequence to the humanized

Fi16. 3. Modet of the mouse anti-Tac antibody V region, generated with thf ENCAD program and displayed with the M1DAsS program. Amino

antibody are shown in red, blue, or yellow. Residue 1 is the first amino aci
culture medium of cells producing the chimeric or humanized

contain exceptional amino acids, atypical of other human V
regions, at several framework positions. The Eu antibody

contains such unusual residues at positions corresponding to -

93, 95, 98, 106, 107, 108, and 110 of the humanized heavy
chain and 47 and 62 of the light chain (Fig. 2), as determined
by visual comparison of the Eu heavy and light chain V
regions with other human V regions of subgroup 1 (38). The
Eu antibody contains several other unusual residues, but at
 thelisted positions, the musine anti-Tac antibody actualty has
a residue much more typical of human sequences than does
Eu, At these positions, we therefore chose to use the anti-Tac
residue rather than the Eu residue in the humanized antibody,
to make the antibody more generically human. Some of these
residues had already been selected because of their proximity
to the CDRs, as-described above (the remaining ones are
shown in yellow in Fig. 3). o

These criteria allowed the selection of all amino acids inthe
humanized antibody V regions as coming from either anti-Tac
or Eu (Fig. 2). DNA segments encoding the desired heavy
and light chain amino acid sequences were symthesized.
These DNA segments also encoded typical immunoglobulin
signal sequences for processing and secretion, and they
contained splice donor signals at their 3" end. The light and
heavy chain segments wers cloned, respectively, in pV«1 and
pVyl to form the plasmids pHuL.Tac and pHuGTac,

Properties of Chimeric and Homanized Antibodies. Sp2/0
cells, a nonproducing mouse myeloma line, were transfected
sequentially with pl.Tac and pGTac (chimeric genes) or with
pHuLTac and pHuGTac (humanized genes). Cell clones
were selected first for antibiotic resistance and then for
maximal antibody secretion, which reached 3 ug/10° cells per
24 hr. 51 nuclease mapping of RNA exiracted from the cells
transfected with pL.Tac and pGTac showed that the synthetic
introns between the V and C regions (Fig. 14) were correctly
spliced (data not shown). Antibody was purified from the

of V,; residue 301 is the first amino acid of Vy.

aniibody, When analyzed by reducing SDS/polyacrylamide
gel electrophoresis, the antibodies showed only two bands,
having the expected molecular weights 50,000 and 25,000.

Flow cytometry showed that the chimeric and humanized
antibodies bound to Hut-102 and CRIL2 celis, two human
T-pell lines that express the p35 chain of the 11.-2R, but not
to CEM and other cell lines that do not express the IL-2R. To
determine the binding affinity of the chimeric and humanized
antibodies, their ability to compete with labeled mouse
anti-Tac for binding to Hut-102 cells was determined. The
affinity of chimeric anti-Tac was indistinguishable from that
of|anti-Tac (data not shown), as expected from the fact that
their entire V regions are identical. The affinity of humanized
anti-Tac for membrane-bound p5S was 3 x 10° M~1, about
1/3 the measured affinity of 9 x 10° M of anti-Tac itself
(E“‘Ig. 4}- b ’ '

| 1 DISCUSSION

Because monocional antibodies can be. produced that are
highly specific for a wide variety of cellular targets, antibody
therapy holds great promise for the treatment of cancer,
autoimmune conditions, and other diseases, However, thi

promise has not been widely realized, largely because mos.
monoclonal antibodies, which are of mouse origin, are im-
munogenic when used in human patients. and are ineffective

ayl recruiting human immune effector functions such as CDC -

d°‘ADCC. A partial solution to this problem is the use of
chimeric antibodies (16), which combine the V region binding
domains of mouse antibodies with human antibody C regions.
Initially, chimeric antibodies were constructed by combining
f}nomic clones of the V and C region genes. However, this

ethod is very time consuming because of the difficulty of
g%nomic cloning, especially from tetraploid hybridoma.

SR |
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FiG6.4.  Competitive binding of labeled anti-Tac tracer to Hut-102
vells. Duplicate samples are shown. », Mouse anti-Tac competitor;
v, humanized anti-Tac competitor.

More recently, cDNA clones of the V and C regions have
been combined, but this method is also tedions because of the
to join the V and C regions precisely (20, 21), Here we

w that the V region from a readily obtainable cDNA clone
can be easily joined to 2 human genomic C region, which need
only be cloned once, by leaving a synthetic intron between
the V and C regions. When linked to suitable transcriptional
regulatory elements and transfected into an appropriate host
cell, such chimeric genes produce antibody at a high level.
Chimeric antibodies represent an improvement over
_mouse antibodies for use in human patients, because they are
presumably less immunogenic and sometimes mediate CDC
or ADCC more effectively (21). For example, chimeric
anti-Tac mediates ADCC with activated human effector cells,
whereas murine anti-Tac does not (unpublished data), How-
ever, the mouse V region can itself be highly immunogenic
.15). Winter and colleagues therefore took the further, inno-
vative, step of combining the CDRs from a mouse {or raf)
antibody with the framework region from a human antibody
{22-235), thus reducing the xenogeneic elements in the hu-
manized antibody to a minimum, Unfortunately, in soms
cases the humanized antibody had significantly less binding
affinity for antigen than did the original mouse antibody. This
ii not surprising, because transferring the mouse CDRs from

ouse framework to the human framework could easily
rm them,

n humanizing the anti-Tac antibody. which binds to the
1-3% chain of the human IL-2R, we have introduced two ideas
that may have wider applicability, First, thé human frame-
work was chosen to be as homologous as possible to the
original mouse antibody to reduce any deformation of the

.mouse CDRs. Second, computer modelmg was used to.

identify several framework amino acids in the mouse anti-
body that might interact with the CDRs or directly with
antigen, and these arnino acids were transferred to the human
framework along with the CDRs, The resulting humanized
antibody has a high affinity, 3 X 10° M2, for its antigen.

F* -ther work is needed to determine to what extent the
chu:ce of human framework and the preservation of partic-
ular mouse amino acids in fact contributed to the affinity of
the humanized antibody, The extent to which humanization
elglmnates immunogenicity will need to be addressed in
clinical trials, where humanized anti-Tac will be administered
to patients with Tac-expressmg lymphumas or selected au-
toimmune diseases or to patients receiving organ transplants.

L. Waldmann, T. A. (1989) Annu. Rev. Blockem. 58, 875-911.
2. Uchiyamd, T.. Broder, §. & Waldmann, T. A, (1981) J. Inarurol.
128, 1393--1397

. Sugd:

Proc. )T‘Vatl. Acad. Sci. USA 86 (1989) 10033

Leon d.W.J D4pmr,1 M., Uchiyama, T.. Smith, K. A., Wald-
Y. &Gre?ﬁe,w C. (1982) Nature (London)m,267-269

Tsudo M Kozak, R. W., Goldman, C. K. & Waldmann, T, A.

(1986) Proc. Natl. Acad, Sei, USA 83, 9694-9638.

Sharou, M., Kiausner, R. D., Cullen, B. R., Chizzonite, R, &

Leonatd, W. J. (1986) Science 24, 859863,

Depper, 1. M., Leonard, W, )., Robb, R. L., WaldmannT.A.

Greens. W. C. (1983) J. Immunol. 131, 690-696. -

Kirkman, R. L., Bayrent, L. V., Gaulton, G. N., Kelley, V. E.,

Ythier, A. & Strom. T, B. (1985)J Exp. Med, 162, 358-362.

Kupi —Weglmsk:L’l W., Diamantstein, T., Tilney, N, L. & Strom,

T. B, (1986} Proc. Nail. “Acad, Sci. USA 83, 2624-2621. '

Volk .-D.. Brocﬁe.s , Osawsa, H. &.Dzamantstein,'f {1986) Clin.

I, 66,/126-131.

lton, G. N., Hattori, M., lksgamx. H.. Eisen- .

A H.. Sha Lro. M E Stmm. T. B., Milfard. E L., Car-
penter, C B., Weinberg. D. S.. Reimann, K- A., Letvin, N. L. .
Wal T Al w& Kirkiman, R L. (1989) Trmplan:a:mﬁ 47,

342,
n, R. L., Simpﬁro.M.E. Carpemer.C.B Milford.E.L
E. L. Tiiney, N. L., Waldmann, T. A., Zimmerman, C. E.
& Strom, T, B. (! )Tmn:pt‘am Proc. 11, 1766»1768

Wald ann,'l‘ A., Goidman, C. K., Bongiovanni, K. F., Sharrow,
8, 0., [Davey, M. P., Cease, K. B Greenberg, S. 1. &Longm
D.L. 1988) Bloo. 72, 1805-1816.
Jaffers, . 1., Fuller, T. C., Cosimi, A. B., Russell, P. 8., Winn,
H 1L Colvm, R./B (1986) Transplantation 41, 372-578.
Morrison, S. L., Johason, M. I.. Herzeaberg, L., A. & Oi, V. T.
{1984) Proc. Nat[ cad. Sci. US4 81, 68516855,

Boulianue, G. L., Hozumi, N. & Shulman, M. J. (1984) Nature
(Londor) 3k2, 6431646,
r, M. 8., Williams, G. T., Mitchell, E. B., Joshal, §. 8.,
F , 3. G &\ Rabbitts, T. H (1985) Nature (London} 314,

268-2
Lfl( Cunq P, Rakowucz—Szulczynska. E., Ghrayeb. 1.,

Chang N., Morrison, 5.L& Koprowski, H. (1987} Proc. Nall,
Acad, Sci. USA 84, 214-218.
Whittle, N., Adair, J., Lleyd, C., Jenkins, L..Devme.l Schiom,

J., Ran bllschek Al Colcher,D &Bodmer,M (1987)Protein Eng.

Liu, A Y.. Robinson. R. R., Helistrom, K. E., Murray, E. D, Jr.,
Chang, C. P. & Hellstrom, 1. (1987) Proc. Natl. Acad. Scl. USAM

Jones, .T.,Dear.\P H., Foote, I., Neuberger, M. §. & Winter, G,
(1986) Nature (London) 321, 522-525
Verho?yen. M., Mxlstem. . & Winter, G. (1988) Science 239,

Reichmang, L., cﬁarx M. Waldmann, H. & Winter, G, (1988)

Nature (London) 332, 323—327 ‘
Hale, G., Dyer, M. 1.'S., Clark M. R., Pbilhps 3. M., Marcus, R., -
Riechmana, L., Wimer. . & Waldinapn, H (19&8) Lancer 1,

1394-1399.
Gubler, U. &Hodm B. I. (1983) Gene 25, 263-269.
Sang - F., Nicklen, S. & Coulson, A. R (1977) Proc, Natl. Acad.

Sci, USA 74, 546315467.
M , R. C. &Berg P. (1981) Proc. Natl. Acad. Sci. USA 78,

zm-g 076.
Carcia, I, V., Bxch—'l‘huy L. T., Stafford., J & Queen, C. (1986)
ij (London) 322, 383-385.

Hieter, P. A., Max, E. E., Saidman, J. G., Maizel, J. V.. Jr., &

Leder, P, (1930) if 22, 197-207.
. K. & Yates. 1 (1985) Mol, Céll. Biol. 5,

410-4 |
L—W Bvﬁn B. 1. & Hood. L. E. (1982) Nucleic Acids

Res. l 4071—407
Manial is. . Frit E. F. & Sambrook, I. (1982) Molecular

Cloning: A Laboratory Manuat (Cold Spring Harbor Lab Cold
Spri Harbor NYL )
.. Vieira, J. & Messing, J. (1985) Gene 33.

?3‘3 -Perron,
Levxtt M (1983) . Mol. Biol. 168, 595617,
T. L £, C., Jarvis, L. E. & Langridge. R. (1988).7,

Mol. raphtcs 6, 13«27
B ky.I A. & Berkower, 1. L (1984) in Fundamental framu-
V{ E. (Raven, New York), pp. 595-644.

' T. T., Reid-Miiler, M., Pen'y,H M. & Gottes-
man, K. 8. (1987) kequences of Proteins qflnmanologiml Interest
(Nauor:al lnsnwwb of Health, Bethesda, MD),




2 e e T b e

SUPERTNTEMDENCIA DE INDUSTRIA Y COMERGIO

HIT ¢ 80017608%

RECIBO OFICIAL DE'CRJA : 08 - 28,117
-FECHA t QERIL 7 BE 2008

:

SUPERIMTENDENGIA DE INDUSTRI
1o

B AR

#94.041968. -00007-00
Tra. A1 PATENTEIYD -

Dep.
Agi, 444 REsPLJESTAREQUE

ve: 379
Folios: 21

1
[N

B CONSIGNACION Hin
DEPOSITANTE TIPD PAGO BANCOD CUENTA Np. PAGD  FECHA PO Y. FAGD
CONSIGNACION  BANCO DE BOBOTA 052754387 2677847 07/04/2008 50,753,000.00

CAVELIER ABOBADDS-

i C 0 WCEPT

0 xsann

- CANT, RENTISTICO'

CONCEPTO

| TOTAL CONCEPTO

‘1 30005-01-03 - CAMBIO DE MODALIDAD Y MODIFICA

S0N:  CIENTD TRESMIL PESGS

RESPONSABLE ¢, _

12 HaR

|
[}

LAS ¥ LEHLS COMERCIALES 103,000.00

ToTaL + L]

RECIB DE CAJA APLICADD AL EXPEDIENTE Mo,
Colo 13115-841- 002 -0

ekl i J——— ki rig - a0

103,000.00

Agl

Sk 2

AY COMERCIO

|

2020 NUECREACIONE ‘
FASENACIONALI

/




SUPERINTENDENCIA DE | DusrklA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Radicacion No. 04-41969
Clasificacion Internacional (IPC): CO7K 6/00
Concepto Técnico No. 2447

Patente de Invencion Patente de Modelo de Utilidad [ ]

Via Nacional ] |

Cap.l  []  Cap.ll
| | '
‘ |
Como resultado del examen definitivo, re hzadorcon fundamento en el articulo 48
de la Decision 486 de la Comision de fa C mumdad Andina, se le comunica:

,

Via PCT (fase nacional)

1. Documentos estudiados

|
Descripcion: Folios: 51 abg | como se radicé inicialmente

|
|
Reivindicaciones: Folios 90 a }5 , i como se radicé inicialmente
' Folios 1902192 @ como se modifico el
L j 25/02/2008
|
Figuras: Folios 97 a 120 : como se radico inicialmente
Prioridad: Folio: 1 |
Fecha: 10/10/2001
Pais: GB f
Numero: 0%143179
: _ \
Respuesta del solicitante: ~ Folios: 179/a 188 Tal como se radicé el

i
)

I . 25/02/2008

2. Modificaciones (articulo 34 D.486 y an‘ 22 Tratado PCT)

Se aceptan las modificaciones reahzqdas pcr el solicitante toda vez que no
amplian el objeto inicial de la solicitud. | ‘



3 Objeto de la invencién

. Tntulo de Ia solicitud (folio 65): “Mol'I culas ‘De antscuerpo con especificidad
para. KDR para prevenir la interaccién entre VEGF y KDR, y el uso y
método para la produccion de las mismas”. | |

o El antenor procedimiento busca desanjollar un anticuerpo que tiene
‘especificidad para el KDR humano, jun vector donde se exprese, una célula
anfitriona, el proceso para su produccién yJ una composiciéon de diagnostico
-que comprenda dicha molécula. ’ | '

»- El problema planteado por la p esenta‘ solicitud -es la necesidad de
moléculas de anticuerpo que se unan al KDR con mayor afinidad que con el
factor de crecimiento endotelial vascular humano VEGF, y prevemr la

- interaccion que ocurre entre el VEGF vy el %DR _

\ .

'« Para solucionar este problema técnico la bohcltud en estudio presenta una
secuencia de cadena liviana y una secuencia dé cadena pesada con las
regiones variables correspondientes que (poseen especificidad por el KDR

“humano. Asi mismo se presenta la molécula de anticuerpo completa
-definida por sus secuencias, los fagmen&os Fab y derivados, el vector de
expresion de la molécula, la eelula’anf tncna transformada con dicho vector,
el proceso de producmén de la molécula de anticuerpo, la composucnén de
diagnostico y el compuesto de anticuerpo )PEG:Iado

s La Clasificacion lnternacnonal de Patentes (IPC) para esta sohcrtud es
C12N15/05. _

4. De-la solicitud de Patente
glvgnglcacwneg (articulo 30 D 486)

Realizadas las modtf caciones al ca 'itulo reivmdlcatorm este defi ine, es claro y
conciso y ademas esta lo suficientemente spstantado por la descripcion. Por io
anterior, las reivindicaciones si cumplen con el art. 30 de la Decisién 486.

. \
5. Determmacion del Estado de la Técnica |

¢ La fecha que se ha tenido en cue ta par determinar el estado de la técmc.a_

es: 10/10/2001

¢ Consuliadas las bases de datos ¢ n que buenta la oficina y las otras fuentes
utilizadas para determinar el estado de la técnica y habiéndose subsanado
las objeciones realizadas en el anten?r concepto técnico 2314, no se
enconird documento alguno gue ajecte el(obje’to de la solicitud.

6. Anélisis de patentabilidad (articul 14.,D486)
6.1. Nivel Inventivo (articu 'g- 18 D486)

Las reivindicaciones estudiadas cor esponqien del nimeral 1 a 26 contenida en
log fohos 190 a 192 ' | |




.

7. Conclusion

/

b

Aunque los documentos citados en lbs anterlores requerimientos intentan
resolver el problema técnico planteado mlmalmente en la solicitud, se aceptan
los argumentos del solicitante en la medida en que la invencion de la solicitud
define especificamente la solucion en un anticuerpo con la secuencia de
aminoacidos inequivoca que reconoce y tiene especificidad por el KDR
humano. El anticuerpo en cuestién no habia sido definido secuencialmente, ni
se habian determinado las regiones CDR da las cadenas pesada y liviana,
para que pudieran ser expresadas en yn organlsmo gracias a un vector y de
esta forma producirlas para ser InCIUIdaS en un compuesto de uso terapéutico.
|

Por consiguiente se concluye que la presente ‘sohcltud tiene nivel inventivo de
acuerdo a lo estipulado en el art, 18 de la Demsmn 486 de la Comision de la

Comunidad Andina.

6.2. Aplicacién industrial (articulo19 D 486)}

Las reivindicaciones estudiadas cofresponden de la nimero 1 a la 26
contenida en los folios 190 a 192 |

La presente invencién si tiene Aplicacion Industrial ya que su objeto puede
ser aplicado en fa industria de farmaqéuticos§

|

92) con el titulo modificado “Moléculas

|
|
En consecuencia y por todo lo expuesto ?ntenormente se recomienda Conceder

las reivindicaciones: 1 a 26 (folios: 190 a
De anticuerpo con especificidad por LI KDR para prevenir la interaccién

entre VEGF y KDR, y método para la pr

ducclbn de las mismas”.

Bogotd, D.C., |

EXAMINADOR TECNICO

CONCEPTO TECNICO
Cédigo No. 202089

No. 2448 _ l

) T
5
|



-

\
| ;
I
|
\

AVISO DE NOTiFlCACION Industrla y Comercio

i CORREOCERTIFICADO SUPERINTENDENCIA
penentnd /
| Radicacibn: 441969 +9-0 Fecha: 2009-09-01 08:22:30
- |TrAmite =" 11 PATENTEIVI

| |Evento: 379 FASENACIONAL!
’ Actyacién : 432 COMUNICACTOADM
Destinatario : EMILIO FERRERO Folios 1

_‘(

Sefior (a) (es)

EMILIO FERRERO

CARRERA 4 NO. 72 - 35 |

BOGOTAD.C. }
|
|

Referencia RESOLUCION : 44327

Fecha : 31/08/2009 | 1

Expediente : 4-41969 '

Tramite : 11 PCT-PATEMTE DE INVENCION CAPITULOS 1 Y I
Evento : 379 FASE NACIONAL | INCLUIDO CAPITULO II
Actuacion : 432 COMUNlCACION ACTO ADMINISTRATIVO

Comedldamente le solicito presentarse a este Ebespacho ubicado en la Carrera 13 No. 27 -
00 Piso Quinto (5), de la ciudad de Bogota D.C. dentro del término de cinco (5) dias habiles
contados a partir del envio de ia presente citacion, en horario de 8:00 am. a 4:30 p.m.
jornada ‘continua, con el fin de notificarle perso almenﬁg el contenido de la resolucion de la
referencia proferida dentro del expediente tramitado con el nimero de radicacion citado en
el asunto. \ ;
‘ |
De no hacerse presente en el término indicado Janteno#mente la providencia en mencioén se
notificaré por edicto, el cual se fijara por el término de diez (10) dias en el Centro de
Documentacion e Informacnén J ;
| |
Para su comodidad el texto completo de la resalumén ée encontrara disponible en la pagina
web de la Entidad desde el dia habil sngunehte al de su notificacién, la cual podré ser
consultada desde un computador con acceso a| Internet en la pagina www.sic.gov.co, con el
nimero de resolucion a través de ia opclén‘ servnmps en linea bases de datos - otros

serwclos = consulta actos administrativos. ; ‘
i
|

En caso de que se haya notificado, haga caso dei'so de este aviso.
| |
Secretaria“'Generasl
SUPERINTENDENCIA DE | DUS‘HRIA Y COMERCIO

dede Centrq Carrera 13 No. 27-00 pisos 2, 5, 7 y 10 PBX: 5870000
Al contestar favor indique el nimera de ‘ Sedé CAN: Av. Carrera 50 No. 26- 55 int. 2 Tel 5880070
radicacitn consignade en el sticker i I Call Center 6513240 . Linea 01800-910165
| | Web: www.sic.gov.co e-mail: info@sic.gov.co
| j Bogoté D.C. Colombia '

08



| | Industria yComercm

J | SUPERINTENDENCIA

REPUBLICA DE COLOJIBIA
SUPERINTENDENCIA DE INIpUSTRﬁA Y COMERCIO

Resowaon | P44397

Por la cual se otorga una patente de mvencuén

CERTIFIC%DO - 352

|
Rad. PCT/ 04-41969 / |

EL SUPERINTENDENTE DE lNDUSTRlA Y COMERCIO
en ejercicio de sus facultades legales, en especial de las que se confirieron en el articulo
4, numeral 5 del decreﬁ‘o 2153;‘ de 1992,y

.

CONSIDERANDO:
PRIMERO: Que la solicitud de patente de lnvencuﬁn titulada “MOLECULAS DE
ANTICUERPO CON ESPECIFICIDAD PARA RDQ PARA PREVENIR LA INTERACCION
ENTRE FCVEY RDQ, Y ELUSOY METODO HLARA LA PRODUCCION DE LAS MISMAS”,
que corresponde a la solicitud internacional PCT/GB QZI04619 de fecha 10 de octubre del
2002, fue radicada en esta Supenntendencl el 06 de mayo del 2004 bajo el nimero
04041969, para que se dé comienzo a la fase ricnonal bn virtud del Tratado de Cooperacion

en Materia de Patentes (PCT). \ \

SEGUNDO: Que el extracto de esta solicitud Tue pubhcado en la Gaceta de la Propiedad
Industrial N° 558 del 30 de noviembre del 2005, sin que se hubieran presentado oposiciones
\

por parte de terceros.

TERCERO: Que realizado ¢l examen de fondo se reqLJmé al solicitante en los términos del
articulo 45 de la Decision 486 de la Comisién de la Comunidad Andina, para que presentara
respuesta a las observaciones de caracter técmco ws%bles a folios 172 a 178 del cuaderno
administrativo, relacionadas con la patentabilidad | o cumplimiento de los requisitos

establecidos por esta Decision, para la concesion de ‘la patente.
|

CUARTO: Que el solicitante mediante escrito radioado bajo el nimero 04-041969-00007-
0000 del 15 de abril del 2008, atendi6 obortun#mente el requerimiento formulado,
presentando nuevos folios 190 a 192 con el texto de Ias reivindicaciones que reemplazan ias
originalmente presentadas, atendiendo de ez;b manera las observaciones efectuadas en el
examen de fondo. El nuevo capitulo reivindicatorio sé acepta, como quiera que se ajusta a
las prescripciones contenidas en el articulo §4 de Ia\ Decision 486.

QUINTO: Que en virtud de lo dispuesto en el :‘artlculo 14 de la Decision 486 expedida por la
Comision de La Comunidad Andina se otorgaran pate;ntes "...para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla, siempre que sean
nuevas, tengan nivel inventivo y sean susce;?tibles q‘e aplicacién industrial”.

| |
/ | Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7y 10-

Sede CAN: Tr. 40A No. 38-50 Conmutador; 5870000
| Fax: 5870284. Linea 0180000-810165
| | Web: www.sic.qov.co e-mail: info@sic.gov.co

‘ Bogota D.C. - Colombia
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'KDR, Y METODO PARA LA PRODUCCION DE LAS

‘ Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA '
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION | 443 27
Por la cual se otorga una patente de invencién
CERTIFICADO 352

Rad. PCT/ 04-41969
SEXTO: Que en el presente caso cumplen los requisitos indicados en el numeral anterior las
reivindicaciones 1 a 26 contenidas en los folios 190 a 192, razén por la cual este Despacho
encuentra procedente conceder para la misma el privilegio de patente solicitado.

SEPTIMO: Que de acuerdo con el objeto concedido se modifica el titulo de la invencion, el

cual quedard de la siguiente. manera: ‘“MOLECULAS - DE ANTICUERPO CON

INTERACCION ENTRE VEGF Y
ISMAS”.

ESPECIFICIDAD POR EL KDR PARA PREVENIR LA

RESUELVE:

de invencidn a la solicitud que entrd
en fase nacional en virtud del Tratado.de Cooperacion en Materia de Patentes (PCT), para la

creacion denominada:

" MOLECULAS DE ANTICUERPO CON ESPECIFICIDAD POR EL KDR PARA
PREVENIR LA INTERACCION ENTRE VEGF Y KDR, Y METODO PARA LA

ARTICULO PRIMERO: Otorgar el privilegio de patent ]
PRODUCCION DE LAS 7 MAS "

Clasificacién IPC: C 07 K 16/00.

Titular(es): CELLTECH R&D LIMITED.

Reivindicacion(es): 1a 26 Folio(s): 190 a 192
Domicilio(s): Berkshire, Reino Unido.|

Inventor(es): George Andrew Popplewel, Pete Simon Tickle, Karen Zinkewich- Peotti
y Kendall Robert Morrison.

de octubre del 2001 Pais: GB.

Sede Centro: Carrera 13 No, 27-00 Pisos 2,5, 7y 10
Sede CAN: Tr. 40A No. 38.50 Conmutador; 5870000
Fax; 5870284, Linea 0180000-910168

Web: www sic.gov.en e-mail: info@sic.gov.co
Bogota D.C. - Colombia
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA

R4432T,

~Por la cual se otorga una patente de invencién

352

Rad. PCT/ 04-41969

Solicitud Internacional N°: PCT/GB 02/04619 |Fecha: 10 de octubre del 2002,

Vigente desde: 10 de octubre del 2002 | Hasta: 10 de octubre del 2022

!
b

h ARTICULO SEGUNDO: El titular tendra los der%hos’ y las obligaciones establecidos enla’
Decisién 486 de la Comision de la Comunidad Andina y demas disposiciones legales
vigentes sobre propiedad industrial, precisando que para mantener vigente la patente se
deberd cancelar la tasa anual de mantenimientp conforme lo dispone el articulo 80 de la
referida norma comunitaria. ' :

ARTICULO TERCERO: Entregar al titular copia auténtica de esta resolucion y el certificado

de patente, previas las anotaciones en los libros de re

Ferrero, en su calidad de apoderado de Celltech R&D Limited., o a quien haga sus veces,
@ (que contra ella procede el recurso de

- NOTIFIQUESE Y CUM -
__ alos 9 1 AGO. 2009

BROITE BES

Doctor -
EMILIO FERRERO
Carrera 4 N° 72 ~ 35, Piso 4.

| /Epgoté D.C.

202021

Seda Centro: Carrera 13 No. 27-00 Pisos 2, 5,7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 5870000
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