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1. Yo, Emilio FERRERO, obrando 

identificado, me refiero at Oficlo No. 

diciembre de 2007. 

2. Mediante ml memorial de fecha 25 

para atender el Oficlo No. 1.5937. 

3. Mediante el Oficio No. 15937 se 

que contiene las observaciones hechas ç 
patente. 

Atiendo a las observaciones de la manera 

3.1 

Para subsanar las objeciones que sobre c 

SU Despacho, presento nuevo pliego reivi 

han hecho cambios que permiten apreciar 

soticitud de patente. Las modiflcaciones ef 

apoderado del soticltante en el asunto antes 

7 nob ficado por fijación en Usta del 7 de 

? febrero de 2008 solicitØ un plazo de 30 dIas 

so en conocimiento del solicitante el informe 

su Despacho sobre (a presente soilcitud de 

y por incluir reivindicaciones de uso hizo 

rio con 26 reMndicaciones en (a cual se 

ante el objeto reivindicado en (a presente 
is fueron (as siguientes: 

NIT 860.041.367-3 
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Las reivindicaciones 1-8, 10-13, 18-21 y 

reivindicatorio 

� Las reivindicaciones 2, 3 y 5 se han corre 

de la SEQ ID NO: Ill’ y "amino Acidos 22 a 

respetuosamente ponemos de presente 

ii. y 12 son Ia secuencia de seiia( 

procesamiento y no estª presente en el 

son claras en que (a SEQ ID N0:11 y Ia 

seæal". 

-41 hn sido eliminadas de este pilego 

10 para referirse a "amino Æcidos 22 a 235 

49 de (a SEQ ID NO: 12". A este respecto, 

los amino Æcidos 1-21 de las SEQ ID Nos. 

pA de E. coil, que se diva durante el 

del atiticuerpo final. AsI, (as Figuras 4 y 5 

ID NO, 12 contienen dichas "secuencias de 

De esta forma, es importante aclarar que la persona versada en (a materia sabria que 

los amino Æcidos 1-21 de (as Figuras 4 y 5 equivalen a la secuencia de sefial OmpA, ya 

que la secuencia de seæal es conocid (ver Mowa et al., JBC, 255(1):27-29). 

Adicionalmente, cuando los amino Æcidos L-21 seremueven de la SEQ ID NOM y la 

SEQ ID NO:12 el terminal N resultante de los iFab corresponde a los mismos del 

terminal N del gH3 y gU, como se muestr en (a SEQ ID NO:15 y SEQ ID NO:16. 

La nueva reivindicación 8 (antigua reivincicación 22) se ha corregido para referirse a 

"uno de los residuos cisteIna en el extreio del terminal C de su cadena pesada". A 

este respecto, ponemos de presente que Jicha ccrrección clarifica el sitlo de union de 

la molØcula indicadora o efectora, lo cual esta debidamente sustentado en (a 

descripción. 

� La nueva reivindicaciOn 22 (antigua reivir 

que la composiciOn contiene una ma 

combinación con un excipierite, diluyente 

soporte para dicha corrección se encu 

cación 36) se ha corregido para especificar 

:ula de anticuerpo de la invención "en 

portador farmacØuticamente aceptable". EL 

en la pØgina 22 de la solicitud. 
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. Las nuevas reivindicaciories 6, 7 y 23-26 

13, 14 y 16 de la descripción respectivam 

encuentran soportadas en Ia pgina 12 y 

De esta manera es claro que con las anterior   modilicaciones del capItulo reivindicatório 

quedan subsanadas [as objeciones que por clridad y por iricluir reivindicaciones de uso 

hizo su Despacho, ya que ahora, dicho plieg se dirige a molØculas de anticuerpo que 

contienen una secuencia de amino Æcido de r gión variable de cadena pesada especiflca 

(SEQ ID NO:15) y una secuencia de amino cido de region variable de cadena liviana 

especifica (SEQ ID NO: 16). Por lo tanto [as se uencias CDR y [as secuenciasde region de 

estructura se especifican con claridad, estÆ debidamente sustentadas por los datos 

experimentales en la solicitud y permiten determnar el alcance de la protección 

reivindicada y compararla frente al estado del z rte, de acuerdo con [as disposiciones de los 

artIculos 14 y 30 de Ia Decision 486. 

3.2 NIVEL INVENTIVO 

A este respecto, es importante porier de pre 

dirigido a determinar si Ia inverición reiviridi 

estado del arte, de acuerdo con el conocimie 

los anteriores efectos, el mØtodo problema-sc 

el examen de nivel inventivo debe verificar h 

posiciOn de un inventor que se preguntarIa 

cuestión. 

La anterior, par cuanto si se adopta la posi 

del arte previo como de la forma como efecti 

invenciOn en todos los casos le resultarÆ obvia 

Adicionalmente, se debe terier en cuenta 

tambiØn seæala que los documentos del 

nte que el examen de riivel inventivo estÆ 

ida habIa sido sugerida a enseæada en el 

:o de un tØcnico medio en Ia materia. Para 

ción le indica al Examinador que al realizar 

enseæanzas del arte previo sin adoptar la 

como soluclonar el problema tØcnico en 

del inventor y se tiene conocimiento tanto 

imente e solucionó el problema tØcnico, la 

eviderite. 

el mericionado mØtodo problema-soluciOn 

ido del arte frente a los cuales se debe 
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efectuar el examen de nivel inventivo son aq 

estØn dirigidos a solucionar el mismo probler 

documentos que se presume debieron ser de 

eHos formular su ihvención Asi los documen 

dirigidos a solucionar cualquier otro problema 

medida que no harlan parte del grupo de do 

podido derivar de manera obvia y evidente su I 

De acuerdo COfl :10 anterior, procederemos 

documentos cltados no afectan el nivel inve 

Veamos: 

los 

Lo 

serlarl 

dentro del mismo campo tØcnico 

aterlor, por cuanto estos son los 

nto del inventor para a partir de 

inados con otro campo tØcrdco o 

elevarites para estos efectos en Ia 

de los cuales el inventor hubiera 

r las razones por las cuales los 

la presente solicitud de patente. 

se Despacho afirma que el documento Dl afecta el nivel inventivo de la presente 

solicitud, toda vez que considera que los procuctos y procedimientos relacionados en La 

solicitud eran del conocimiento de un tØcnico nfedio al mornento de la invención, y ya que 

el desarrollo recta mado se deriva evidentemeite del stado de la tØcnica y por lo tanto 

carece de actividd lnventiva. 

A este respecto, respetuosamente ponemos de 

anteriores modificaciones al pliego reivindicatorio, 

molØculas de anticuerpo reivindicadas son m 

especificas, que se unen al KDR con afinidac mi 

haber esperado obtener molØcutas humanizadas 

las aqul reivindicadas 

el 

con 

Mi, Dl describe el don piCil scFv de rnno 

humano de 21 x 109M (ver Tabla 2). Las 

monovalentes, es decir, ellas solo contienenina ri 

una region variables de cadena liviana, y soI tier 

çontrario, los ejemplos de la presente slicitt 

nte que teniendo en cuenta las 

mo es .iriventivo, toda vez que las 

Is humanizadas con secuencias 

, y la persona experta no podria 

n altas afinidades de union como 

e tiene una afinidad para el KDR 

olØculas de anticuerpo scFv son 

variable de cadena pesada y solo 

un sitlo de union a ant1geno Por el 

detallan molØculas de anticuerpo 

ON 
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monovalentes que contienen las secuenci 

reMndicadas, las cüales se unen al KDR human 

la afinidad para una molØcula Fab PGilada - 

molØculas de antiiuerpo monovalentes que Co 

CDR-injertadas reMndicadas tienen por Jo ma 

un KDR humano que el clan piCil scPv de mu 

De la misma forma, Dl describe una version 

decir, uno que contiene dos regiones van 

regiones variables de cadena IMana de murir 

La version quImrica divalente del anticue 

humano de 0.82 x 109M (aproximadamente 

une el KDR: ver Tabla 2). Par el contrarlo, 

molØculas de anticuerpo divalente que cant 

injertadas reMndicadas se unen al KDR hur 

es la afinidad pia una molØcula maleirnida 

Tabla 1). Par to anto, las molØculas de anti 

de region variable CDR-injertadas reivind 

veinttcinco veccs mayor para KDR que el 

; de region variable CDR-injertadas 

con ura afinidad de 9.1 x 10’°M (Østa es 

da "Fab" en la Tabla 1). MI, las 

las secuencias de regiOn variable 

afinidad dos veces mayor para 

ito en Di. 

divalente del anticuerpo piCil, es 

as de cadena pesada de murino y dos 

y queiene dos sitlos de uniOn a antIgeno. 

p1Clt tiene una afinidad para el KDR 

los 

las 

con 

POr lo tanto, toda vez que no hay descripciô en I 

qua tenga una afinidad de uniOn tan alta omo 

solicitud, ya que dicho documento describe pnicarr 

con una afinidad comparable con el VEGF, en dc 

afinidad de 0.93 x 109MK; (as molOculas de ntIcu 

obvias puesto que (a persona experta no habrfa 

a la afinidad con la cual el VEGF 

os de la presente solicitud, las 

endas de regiOn variable CDR-

afinidad de 0.29 x 1040M (Østa 

PEGilada - designada "DFM" en la 

lente que contienen las secuencias 

n por lo menos una afinidad 

piCil quimØnico divalente en Dl. 

de ninguna molØcula de anticuerpo 

eflas en la Tabla 1 de la presente 

te anticuerpos que se unen al KDR 

el VEGF se une a) KDR con una 

aqul reivindicadas no habrian sido 

erado que fuera posib)e obtener 

molØculas de anticuerpo con afinidades de u 16 tan altas como aquellas en esta solicitud. 

Adicionalmente, deseamos Ilamar la atencin del sor Examinador al, hecho qua si bien 

nurnerosos anticuerpos anti-KDR Se genera r y pruean en Dl, la afinidad de union de las 
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molØculas de anticuerpo revindicadas 
es 

por 

monovalentes) o veinticinco veces (para las m 

de las molØculas de anticuerpo cuya afinidad se 

Por lo tanto, Dl proporciona actual mente evi 

obvia, ya que dernuestra coma intentos an 

anticuerpo anti-KDR de alta aflnidad no han c 

union tan alto coma aquellos reivindicados por 

Mi mismo, la presente solicitud proporcior 

hurnanizado par Injertos CDR, mientras los e 

murino y quim&icos Las reivindicadones 

anticuerpo que no solo tienen afinidades sorp 

tambiØri son hirnunológicamente superiores a 1 

habrIa sido obvlo a partir de Dl que las 

afinidades de union para el KOR se pudier 

anticuerpo hW-M  es decir, motØci 

estructura de region variable humana 

Esta es una dstincIOn muy importante so 

Examinador, ya clue la persona versada en 

un anticuerpo por injerto CDR resuttara e 

ant(geno. Par ejemplo, en experirnentos 

8:10029-10083), Un anticuerpo humanizadq 

uniOn a aritigeno del anticuerpo monoclonl 

experta no habrIa esperado a partir de los 

las molOculas de anticuerpo anti-KDR humar 

como aquellas que se observan en la Tabla 

Finalmente, respetuosamente ponemos d 

�reivindicadas no son ónicamente alternativ 

en 

is dos veces (para (as molØculas 

divalentes) mayor que cualguiera 

Tabla 1 de DL 

que la materia reivincflcada es 

para identificar las molØculas de 

ningCin anticuerpo con afinidad de 

ulas de anticuerpo que se han 

Dl solo describen anticuerpos de 

n por to tanto a molØculas de 

ente altas para el KDR, sino que 

erpos en DL Por consiguiente, no 

de anticuerpos con tales altas 

en el contexto de mo(Øculas de 

comprenden las secuencias de 

re los anticuerpos de Dl citados por el 

arte podrIa esperar que la humanizaciOn de 

una reducciOn en la afinidad de union a 

portados por Queen et al. (PNAS, 1989, 

por injerto CDR solo tiene 1/3 de afinidad de 

de murino inicial. Par to tanto, Ia persona 

inocimientos revelados por Queen et at. que 

zadas tuvieran afinidades de uniOn tan altas 

te que las molØcutas de anticuerpo 

anticuerpos descritos en Dl, 5mb son 
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molØculas de anticuerpo completamente dierentes. Las molØculas de anticuerpo 

relvindicadas son molØculas humanizadas 
que

comprenclen secuencias de estructura 

humana y secuencias CDR de murino, asI qu no son del mismo tipo de las molØculas 

como los anticuerpos guimØricos descritos en los ejemplos de Dl que tienen regiones 

completamente variables de murino. Por lo taito, no es preciso sugerir que la persona 

experta pueda haber modlficado simplemene los anticuerpos descritos en Dl pare 

alcanzar las molecules de anticuerpo reivindicadas4 An Si la persona experta ha 

modificado las secuencias CDR de los anticurpos descritos en Dl en un intento por 

mejorar sus afinidades (una aproximación qu parecq ser sugerida por el Examinador), 

ellos no habrian podido alcanzar la materia objto reivindicada que requiere las secuencias 

de estructura de region variable humana especfica. 

Por 10 tanto, toda vez que a partir de (as ens 

versado en el campo obtener molØculas de 

region variable humanizadas especificas que 

se puede concluir que la invención de ml rep 

dichas anterioridades. 

3. Puesto que se han atendido a 

Despacho sobre la presente solicitud de p 

tramitaciófl. 

4. Anexos 

4.1. Nuevo pliego relvindicatorio con 

4.2. Formulario para modificaciones; 

4.3. Recibo por valor de $103.000 

pendiente. 

4.4. Mowa et al. "Amino acid seqt. 

major outer membrane protein of 

Dl no seria obvio para Un tØcnico 

que contienen las secuencias de 

mn estas sorprendentes ventajas; 

gaza de nivel inventivo a la luz de 

balidad las observaciones hechas por su 

ite, atentamente solicito que se continue su 

reivindicaciones; 

r conepto de modiflcaciones en solicitud 

e of the signal peptk/e of o,npA protein, a 

hericlila coil", JBC, 255(1):27-29. 
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REIVXNDXCACXONES 

1. Una molØcula de anticuerpo que tiene 

comprende la region variable de cadena 

variable de cadena liviana gL3 (SEQ ID 1 

especificidad para el KDR humano, que 

pesada gH3 (SEQ ID No. 15) y la regiOn 

. 16). 

2. La molØcula de anticuerpo de la reivifldicación  1, que comprende una cadena 

liviana que tiene la secuencia dada en ls aminoÆcidos 22 a 235 de la SEQ ID No. 

11 y una cadena pesada que tiene la scuencia dada en los aminoÆcidos 22 a 249 

de la SEQ ID No. 12. 

3. La molØcula de anticuerpo de la reivndicaci6n 1, que comprende una cadena 

liviana que tiene la secuencia dada en os aminoÆcidos 22 a 235 de la SEQ ID No. 

11. 

4. La molØcula de anticuerpo de la reivindcadón ii, que tiene una cadena pesada que 

tiene la secuencia dada en la SEQ ID N. 57. 

5. La molØcula de anticuerpo de la reM 

comprende la secuencia dada en los 

una cadena pesada que tiene la secu 

6. La molØcula de anticuerpo de una cu 

una molØcula completa de anticuerpo. 

7. La molØcula de anticuerpo de una C 

un fragmento Fab, un fragmento 

fragmento di-(Fab modificado), un 

fragmento Fv, un fragmento Fv de c 

8. Un compuesto que comprende una 

que tiene unido covalentemente a 

terminal C de su cadena pesada una 

1, que tiene una cadena liviana que 

los 22 a 235 de la SEQ ID No. 11 y 

en la SEQ ID No. 57. 

de las reivindicadones 1-5, que as 

de las reivindicadones 1-5, que es 

lificado, un fragmento di-Fab, un 

:o Fab’. Un fragmento F(ab’)2, un 

ole’culo de anticuerpo de (a reivindicación 2 

) de los residuos cistelna en el extremo del 

olØcula indicadora o efectora. 

El compuesto de la reMndicaciOn 8, çue comprende una molØcula efectora. 

10. El compuesto de la reivindicaciOn 9, en donde la molØcula efectora comprende uno 

o mØs polImeros. 
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11. 

12. 

13. 

El compuesto de la relvindicación 10, e dondØ uno o ms poilmeros es/son un 

poilmero pollaiquileno, poiialquenhleno o pollbxiaiquiieno de cadena recta a 

ramificada opcionaimente sustituido o un, polisacrido ramiflcacio o no ramificado. 

El compuesto de la reivindicación 11, On dond uno o ma’s polImeros es/son un 

metoxipoll(:Etilengllcol). 

Un compuesto de la reivindicación 8 qutiene q uno de los residuos cisteIna en el 

na extremo del terminal C de la cade jesada Un grupo lisil-maleimida o lisil bis-

maleimida en donde cada grupo amino del reskuo lisilo ha ligado covalerttemente 

a este un residuo metoxipoii(etflengicol) que tiene un peso molecular de 

aproximadamente 20,000 Da. 

Una secuencia de ADN que codiflca la adena iesada y/o ilviana de la moiØcuia de 

anticuerpo de una cualquiera de las reiindicacibnes 1 a 7. 

Un vector de expresión o clonación que cotiene la secuencia de ADN de la 

reivindicación 14. 

Un vector de expresión de E. coil q   comfrende la secuencia de ADN de la 

reivindicación 14. 

El vector de expresk5n de E. coil de la 

Una cØlula anfitriona transformada 

reivindicaciones 15 a 17. 

19. Un proceso para la producción de la 

las reivindicaciones 1 a 7, que C( 

reMndicación 18 y aisiar la molØcula 

20. Un proceso para la producción de la  

las reivindicaciones 1 a 7, que compi 

de expresión de E. coil que compren 

y aislar la molØcula de anticuerpo. 

16 que es pTTOD(CDP791). 

con el vector de una cualquiera de las 

de anticuerpo de una cualquiera de 

cultivar la cØlula anfitriona de la 

DlØcula de anticuerpo de una cualquiera de 

de cutivar E. coil que comprende un vector 

la secuencia de ADN de la reivindicación 14 



3 

0 

S 

21. El proceso de la reiviridicación 20 en dotide la niolØcula de anticuerpo es objetivo 

Para el periplasmo. 

22. Un composición de diagnóstico o terpØutico que comprende la molØcuta de 

anticuerpo de una cualquiera de las reivndicacirnes 1 a 7 a el compuesto de una 

cualquiera de las reivindicaciones 8 13 en, combinación con un exdpiente, 

diluyente, o Un portador farmacØuticamete ace r table. 

23. Un di(Fab modificado) PEGilado en el iue caca Fab modificado comprende una 

cadena Jiviana que tiene la secuencia dda en ks aminoÆcidos 22 a 235 de la SEQ 

ID No. 11 y una cadena pesada que tie re la secuencia dada en los aminoÆcidos 22 

a 249 de (a SEQ ID No. 12. 

24. El di(Fab modificado) PEGilado de la 

menos una molØcula mPEG: 

25. El di(Fab modificado) PEGilado de la 

a un residuo lisina unido covalentem 

26. El di(Fab modificado) PEGilado de la r 

cada molØcula mPEG tiene un peso mc 

I n 23, que comprende por Jo 

idicaclón 24, en donde cada mPEG se liga 

a un liciador bis-maleimida. 

iicacón 24 o reivindicación 25, en donde 

tar de aproximadamente 20,000 Da. 
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Amino Acid Sequence of the 
Signal Peptide, of ompA Protein, a 
Major Outer Membrane Protein Of 
Eseherichia coli* 

(Received for publication, October 22, 1970) 

N Rae Movvv4 Kenso Nakamura, and Masayorl 
htouye 

From the Department of Diochemistiy, State University 
of New Yo* at 

$tony 

Brook, Stony Brook, New York 
11794 

The structural gene for ompA protein a major outer 
membrane protein of Escherkhla coil, was cloned using 
the plassnid cloning vehicle, pMF2L The DNA sequence 
corresponding to the signal peptide of pro-ompA 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 follows; Met-

-10 
Lys-Lys-Thr-Ala-Ue-Ala-fle-Ala-VaI-Ala-Leu-Ala-Gly-

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

Escherkhia coil provides an excellent system for studying 
the mechanism of protein secretion across the membrane. 
Outer membrane proteins as well as periplasmlc proteins and 
some cytoplasmic membrane proteins of E. coil have been 
shown tube produced from precursors with peptide extensions 
at their Nlfrterminal ends (signal peptide) (see Ref. I for 
review). On the basis of the structural analysis of the amino 
add sequences of the signal peptides so far determined, a 
model (loop model) 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 the membrane. On the other 
hand, in the signal hypothesis proposed by Blobel and Dob. 
bersteits (4), the signal peptides; are linearly 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. coil, ompA (toiG) protein. This protein 
has been previously shown to be produced from a precursor 
(pro-ompA protein or pro-toiG protein) (5-7). The amino acid 
sequence thus determined was found to comply with all the 
features proposed for the functions of the signal peptide in 
the loop model (1). 

* This work was supported by Grant GM 19043 front the United 
States public gesish Service and Grant EC-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. "doertfeement" in accordance with 18 U.S.C. 
Section 1734 solely to Indicate this fact. 
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EXPERIMENTAL PROCEDURES 

ril47-"PlATp (9000 Ci/nunol) prepared from carrier-free 
orthophbsphate (New England Nuclear) and ADP (Sigma), by 
method f Johnson and Walseth (8), was used for DNA sequenc-
All restolction enzymes used were obtained from New England 
aba H 
acterial ii Straln�E. coil ICLV6/KL1S1 (obtained from Dr. B. 
unman) was used for isolation of Y106 DNA. B, coil RMI reek 
A was constructed from B. coil W020 (obtained from Dr. B. 
mann)nd used as recipient for isolation of clones of the ompA 

Pr9aratonofDNA�r106  DNA and pMF21 DNA were prepared 
cording to the method of Cleweli and Helinsld (9) 
DNA Sequencing�AU sequencing procedures are from Maram 
4 Gilbert (10). 

RESULTS 

Cioning of ompA Gene�It has been. shown that P-factor, 
’106, carries the structural gene for ompA protein (11). 

T’herefore we used F-106 DNA to clone the ompA gene using 
MP21as cloning vehicle. Barn in fragments of F’lOG DNA were mixed with Barn HI-liziealized plasmid vector pM721 DNA (12) and treated with T4-DNA ligase (13). Transformation was carried out 

with the use of E. coil EM7 as recipiet About 1000. kanamycin-resistant transfornoants were isolated and they were, then examined for their sensitivity, to p agesK3 and Tull-. Two transformantswere found to be phage-sersitive. Plasmid DNAs isolated from sheet transform-ants conferred phage sensitivity to six independently isolated ompA- strains of H. coil after transformation, indicating that 

the plasnticls carry the ompA gene functions. When these 
plasmid I)NAs were digested with Barn Hi, both contained a 1.74llobse pair fragment in addition to pMF21 DNA (data not showz). One of these plasmids was designated as pRM111 and used for further analysis. The Barn HI digest of F’106 DNA contained a 1.7-kilobase pair fragment, which disap-peared when -108 ompA’ was mutagenized by insertion of 

phage M to -106 ornpA However, when the membrane 
proteins from the transforniants were analyzed by sodium dodecyl sulfate-gel electrophoresis, ompA protein was not 

detected These results suggest that a portion of the ompA 
gene is missing in pRMlll, resulting in the production of a shorter OmpA protein, which is still capable of conferring phage sensitivity to the resistant cells. This is confirmed from the £)N) sequence analysis as will be discussed later. 

DNA Sequencing�In order to determine the amino acid 
sequence 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 
NBrteninal mid of ompA protein, Ala-Pro-Lys-Asp-Asn. 

Tbr-Tr (14). When 1.7-kilobase pair Barn HI fragment pu-rifled frrn pRM11I was digested with HintI, four fragments of 950, 450, 320, and 80 base pairs were obtained. The frag-

ments of 450,320, and $0 base-pairs were sequenced, but none 
of themli were found to contain a DNA sequence which could code for the NB2-terminal region of ompA protein. The 950-base pair fragment was further digested with Ala I, which resulted in four fragments of 310, 270, 270, and 100 base pairs. They were, designated as FAX, PAZ, PAZ,, and FA3, respectively. Mapping of restriction enzyme cleavage ’Ft. $ovva and M. Inouye, unpublished results. OV 3 
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Rio. I. DN4 sequencing gel corresponding to the ompA pro. 
tein sequence from My at position -8 to Tyr at position +18. 
The Ala I fragment of 270 base pairs (FA2 see test) was end-labeled 
with (PjATP using potynacleotlde kinase and was digested with Bat 
El!, The singly end-labeled 180-base pair Mu .I/,DsI Eli was purified 
on 5% polyacrylantide gel, and sequenced according to MaWn and 
Gilbert (10). The cleavage products were applied as indicated in the 
figure on a 10% poyacryinnide gel in 7 M urea and run at constant 
power of 350 watts for 24 b. in the figure, the first base of the codon 
for the NH,-terminal alanine residue of ompA protein is numbered as 
+1. 

Fm. 2. DNA sequence con-c-  
sponding to the N115-terminal region 
of pro..ompA protein. The 141LYSLYST 
sequence was deduced from the DNA 
sequence and the NHrtennlnal alanine 
residue to ompA protein was numbered 
as +1. The amino acid sequence under-
lined Is identical with the NH5-terminal 
sequence of ompA protein determined + 
by En4ermann at at. (14). An arrow * 

indicates the cleavage site for restriction 
enzyme, AN 1. 

Protein ofE. coii 
tea indicted that these fragments are arranged as FA4-
A2,)-FA1-’A3 in the 950-base pair Html-Barn HI fragment 
Iat* not shown). Searching for a DNA sequence conespond-
kg  theNR5-cerminal sequence of ompA protein, it was 
Mud that the the left half (about 180 base palm) of FA25 derived 
sen B61li digestion contained the DNA sequence corre-
oriding tb the Nflrterminal sequence as shown in Rigs. I 
d 2.Sine a part of theamino acid sequence.was not covered 

Y FA2b, the right half (about 80 base pairs) of M derived 
Map I jigestion was also sequenced. The DNA sequence in 

da regior was thus determined as shown in Fig. 2. 

nmscusasoit 
The DNA sequence.from l-1 to +21 (Rigs. I and 2) can code 

for the amino acid sequence of AIa-Pro-Lys-Asp-Asn-Thr-Trp 
which is exactly the same as the NH-termlnai sequence of 
ompA pro tow determined by Enderrnanu aS a!, (14). This 
confirms that pRMII I contains at least a part of the structural 
gene for PmPA protein. Furthermore, the DNA sequence 
reveals the existence of. the peptide extension at the MR5-
terminal end of orupA protein, since there is no initiation 

codon A’IO, immediately before W for the NB -terminal 
alanine residue. The initiation codon can befäund only at -63 
to ’-61 poition, indicating that the signal peptide consists of 
21 amino acid residues. Its amino acid sequence is deduced 
from the DNA sequence and shown in Fig. 2. 

The se4stence of a precursor of ompA protein which has a 
peptide e.ttenslon of about 20 amino acid residues was previ-
ously predicted W. The present result has clearly confirmed 
that prediction. Furthermore, the amino acid sequence of the 
signal petide of pro-ompA protein complies with all of the 
four ruled for the properties of the signal peptide, proposed in 
the loop node1 (1). (a) The NH.-terminal portion has a basic. 
eharactez due to the presence of 2 lysine residues. (b) A long 
stretch o1hydrophobic amino acid residues exists between the 
basic NH -terminal portion and the cleavage site. (c) There is 
a glycimi 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 signal peptide contains  large number of alanine residues, 
which are found at almost every other position. 

The present study indicates that pRMtII is miming a part 
of the gne which codes for the 000B-terminal region of 
ompA protein. The structural gene of ompA protein in 
pRMll Ill resides in FA2b-FAI-FA3 which accounts for about 
680-base palm- or 227 amino acid residues. The total number of 
amino acid residues in ompA protein has been reported to be 
around 285 (15, 16). Therefore, ompA protein coded by 
pRM Ill appears to be missing a COO1I-terminal portion of 

ILEALALEALAVALALALALA6LYPHEALATHRVALALA6LNAI 

+50 
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about 74 amino acid residues (58 plus 18 for the signal peptide 
coded by FA2b), This result Indicates that the Mg-tenninal 
portion of ompA protein is responsible for conferring phage 
sensitivity, which has. been previously shown by an in vitro 
experiment (17). 

Currently we are attempting to isolate the entire ompA 
gene by using the 950-base pair Uinft-Eam HI fragment as a 
hybridization probe. 
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BSTRACT The anti-Tae monoclonal antibody Is known 
to bind to the p55 chain of the human interleuldn 2 receptor and 
to inhibit proliferation of T cells by blocking Interleukin 2 
binding. However, use of anti-Tan as an humunosuppressant 
drug would be impaired by the human immune response 
against this marine antibody. We have therefore constructed a 

’umanlzed" antibody by combining the complenientarity-
ermlning regions (CDRs) of the anti-Toe antibody with 

human framework and constant regions. The human frame-
work regions were chosen to maximize homology with the 
nti-Tac antibody sequence. In addition, a computer model of 

.nurine anti-Tac was used to identify several amino acids 
which, while outside the CDRs, are likely to Interact with the 
CDRs or antigen. These mouse amino acids were also retained 
In the humanized antibody. The humanized anti-Tar antibody 
has an enmity for p55 of 3 x 10 M, about 1/3 that ofmurine 
anti-Tac. 

The cellular receptor for the lymphokine interleuldn 2 (IL-2) 
plays an important role in regulation of the immune response 
f’eeviewe4 in ref. 1). The complete IL-2 receptor (IL-2R 
-� msists of at least two IL-2-binding peptide chains: the p55 
or Tao peptide (2, 3), and the recently discovered p75 peptide 
(4, 5). Identification and characterization of the p55 pcptide 
were facilitated by the development of a monoclonal anti-
body, anti-Tac, which binds to human p5.5 (2). The p55 
peptide was found to be expressed on the surface of ’I’ cells 
activated by an antigen or mitogen but not on resting T cells. 

atment of human I cells with anti-Tao antibody strongly 
)its their proliferative response to antigen or to 1L-2 by 

venting IL-2 binding (3, 6). 
These results suggested that anti-IL-211 antibodies would 

* immunosuppressive when administered In viva. 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 
fluke and lupus ncphritis in NZB x NZW mice (10). Anti-Tac 
itself was highly effective in prolonging survival of kidney 
aliografts in cynomolgus monkeys (11). 

In human patients, the specificity of anti-Tao for activated 
T .’ils might give it an advantage as an immunosuppressive 
ag..:t over 01(13 (monoclonal and-CD3), which is effective 
in treating kidney transplant rejection (12), but which sup-
presses the entire peripheral I-cell population. In fact, in 
phase I clinicsl trials for kidney transplantation, prophylactic 
administration of anti-Tao significantly reduced the incidence 
Of early rejection episodes, without associated toxicity (13). 
Furthermore, treatment with anti-Tac induced’ temporary 

2 receptor 
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partial Or complete remission in three of nine patients with 
Tac-expessing adult T-cell leukOmia (14)’. However, as a 
murineiionoclonl antibody, anti:Tac elicits a strong human 
antibody response against itself, as does 0KT3 (15). This 
respon$ would pievent its long-term use in treating autoim-
inune conditions Or suppressing organ transplant rejection. 

The inmune response against a murine monoclonal anti-
body my potentilly be reduced by transforming it into a 
chimeri antibody Such antibodies, produced by methods of 
genetic ngineerin, combine the variable (V) region binding 
domain of a moue (or rat) antibody with human antibody. 
consta$ (C) regkns (16-18). Hence, a chimeric antibody 
retaini the binding specificity of the original mouse antibody 
but conaius less amino acid sequence foreign to the human 
immun system. çhimeric antibodies have been produced 
against numberof tumor-associated antigens (19-21). In 
some bmt not all cues, the chimeric antibodies have mediated 
human pomplemeflt-dependent cytotoxicity (CDC) or anti-
body-dpendent cllularcytotoxicity (ADCC) more efficient-
ly than the mousO. antibodies (21). 

Whem the murine antibody 0KT3 is used in human pa-
tients, much of the resulting antibody response is directed 
against the V regin of 0KT3 rather than the C region (15). 
Hence, chimeric antibodies in which the V region is still 
nonhwan may pot have sufficient therapeutic advantages 
over muse antibtdies. To further reduce the immunogenic-
ity of Marine. antibodies, Winter and colleagues constructed 
"humatized"  antibodies in which only the minimum neces-
sary ports of th mouse antibody, the completneumtarity-
determiting regiois (CDRs), were combined with human V 
region famework and human C regions (22-25). We report 
here th constructiOn of chimeric and humanized anti-Tao 
antibodies. II For the humanized antibody, sequence homol-
ogy 

an

 molecular modeling were used to select a combina-
tion of mouse and human sequence elements that would 
reduce immunogeoicity while retaining high binding affinity. 

AND METHODS 

ConstructIon of Plasanids. cI)NA cloning was by the 
mctbo of Guble and Hoffman (26), and sequencing was by 
the didtoxy’tnethod (27). The plasmid pVtcl (Fig. IA) was 
constricted from ,the Ibilowing fragments: an approximately 
4550..bse-pair (bp) OamI-lI--EcoRl fragment from the pins-

CA Vrest The publication costs of this article were defrayed in part by page charge Alto, PaYment. This article most therefore be hereby marked ’advertisetnenf’ IlThe Ifl: dance with 18 U.S.C. p1734 solely to indicate this fact. Gaul 10029 interleukin 2 receptor; CDR, complementar-CDC, complement-dependent cyWtoziclty ndent cellular cytotox&city; V, variable; J. address: ftiospan, 440 Chesapeake Dove, Redwood City. address: Beckman Instruments, 1050 Page MIII Road, Palo nences reported in this paper have been deposited In the k database (accession nos, 1428250 and 1428251). 
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FIG. I. (.4) Schematic diagram of the plasinids pVxl and pLTac. 
Light chain exons are shown as bozes. An arrow indicates the 
direction of transcription from the ic promoter. Elf, heavy chain 
enhancer. Not drawn to scale) Schematic diagram of the method 
used to excise the V�i region. SD, splice donor sequence; rev. 
primer, reverse primer. 

mid pSV2gpt (28) containing the amp and gpt genes; an 
1800-bp EcoRl�Bgl II fragment from pKcatH (29) containing 
the heavy chain enhancer and ic promoter; and a 100.bp 
&oRl�Xba I fragment containing the human C region (30). 
Similarly, pV’yl was constructed starting from a 4850-bp 
BainHI�EcoRl fragment of the plasmid pSV2hph (a gift of A. 
Smith, A. Miyajima, and D. Strehiow, Stanford University), 
ihich is analogous to pSV2gpt except that the gpt gene is 

Weplaced by the hyg gene (31). This fragment was combined 
with the EcolU�flg! 11 fragment from pKoatH and a 2800-bp 
HindlJI-.Pvu 11 fragment containing the human yl 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 Xba I linker inserted 
between the it promoter fragment and the 5’ end of the C 
region fragment. 

Construction of Cbimerlc Genes. EcoRI fragments contain-
ing the ’anti-Tac light and heavy chain eDNAs were sepa-
rately inserted into the EcoRI site of the phage M13mpllD, 
a variant of M13rnpll (34) in which the EcoPJ and Xba I sites 
of the polylinker were filled in and joined. The resulting 
phage, in which the 5’ ends of the eDNAs abutted the Xba I 
site, were respectively denoted M13L and M13B. The V.4(3, 
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, 11w 
following primer was synthesized (Applied Biosystems 
model 3808 DNA synthesizer) and purified by get electro-
phoresis: 5’-CCAGAATTCTAGAAAAGTGTACTTAC-
GTrTCAGCTCCAGCTfGGTCCC-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 
nucleotides are the same as the sequence that follows JS in 

Proc.’ Nag!. Aced. 3d. USA 86 (1989) 

mouse Jenomic D’4A and therefore includes a splice donor 
signal. ’’he final 101 nucleotides of the oligonucleotide include 
anXbaI site. 

We hybridized this oligonucleotide to MJL and extended 
It with the Kleno’ui fragment of DNA polyrnerase. The DNA 
was hett-denatured, hybridized with an excess of the 43re-
verse primer" 5’MCAGCTATGACCATG-3’, again ex-
tended vith Klenw DNA polynierase, and digested with 
Xba I. The digcstd DNA was run on a gel, and an approx-
imately 400-bp fragment was excised and inserted into the 
Xba I aite of pVit. Sequencing showed that the fragment 
consistd of the V. -J region of the light chain eDNA followed 
by the splice dono "tail," as expected (Fig. 18), and pLTac, 
a clone with the appropriate orientation, was chosen. In an 
analogcus fashion the heavy chain V-3 segment, followed by 
the mouse J2 splice donor sequence, was excised from 
M1314 and inserted into the Xba I site of pVyl to yield pGTac. 
Comtuter AIIaInSiS. Sequences were manipulated and ho. 

mology searches were performed with the MicroGenie Se-
quence Analysis Software (Beckman). The molecular model 
of the nti-The V region was constructed with the .nrc.sD 
progra1 (35) and examined with the MIDAS program (36) on 
an IRIS 4D-120 gapbics workstation (Silicon Graphics). 

Con$ructionofenes for Humanized Antibody. Nucleotide 
sequenes were selected that encoded the protein sequences 
of the unionized ’light and heavy chain V regions including 
signaleptides (Rrufts), generally utilizing codons found in 
the moise anti-Tac sequence. These nucleotide sequences 
also fodluded the same splice donor signals used in the 
chimerc genes

 
he 

an Xba 1 Site at each end. For the heavy 
chain \’ region, ftur overlapping 120- to 130-nucleotide-long 
oligom4cleotides were synthesized that encompassed the 
entire equence op alternating strands. The oligonucleotides 
were piosphoryiated with pot ynucleotide kinase, annealed, 
extended with i4 DNA polymerase, cut with Xba I, and 
ligated into the Xba I site of pUC19 (34), using standard 
reactio conditions. An insert with the correct sequence was 
reclon*d in pVyl,. The humanized light chain V region was 

Tiaisfect1pns. For each antibody constructed, the light 
chain lasmid was first transfected into Sp2/0 mouse my-

1

bells (ATIC CR1. 1581) by electroporati on (Blo-Rad 
Gene $lscr) and cells were selected for zpt expression (28) 
Cloned secreting a maximal amount of light chain, as deter-
mined by ELIS, were transfected with the heavy chain 
piasmil and cellswere selected for hygromycin B resistance 
(31). ones secreting a maximal amount of complete anti-
body *ere detected by EUSA.. The clones were used for pr

epartion of c1imetic and humanized antibodies. 
Antlody Purilcatlon. Medium from confluent cells was 

pass e4 over a colpmn of staphylococcal protein A-Sepbarose 
CL-44 an’ (P31).

and antibody was eluted with 3 M 
MgCl2 Antibody, was further purified by ion-exchange chro-
matogaphy on BakerBond ABx Q. T. Baker). Final anti-
body 4oncentration was determined, assuming that 1 mg/mi 
has ai Aasn of 1.4. Anti-Toe antibody itself was purified as 

descri!ed (2). Aflidty Measurements. Affinities were determined by corn 

petitiłn  binding. 11 HuT-102 human T.iymphoma cells (ATTC 
TIB 12) were used as source of p55 Tan antigen. Increasing 
amowits of competitor antibody (anti-Tac, chimeric, or ha-
mani74,d) were added to 1.5 ng of radiolodinated (Pierce 
Iodo-eads) tracer anti-Tac antibody (2 Ci/tg; I Ci 37 

GBq) and Incubated with 4 x iO HuT cells in 042 ml of binding buffer (RPMI 1040 mediuznwith 10% fetal ealf serum, 

bwnat IgG at 100 14/mI, 0.1% sodium azide) for 3 brat room 
temprature. Cells were washed and pelleted, and their 
radio4ctivities were measured, and the concentrations of 

boun4 and free tiacer antibody were calculated. The affinity 

of muse anti-Tact was determined by Scatchard plot analy 
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sis, using anti-Tac itself as the competitor. Then the affinities 
of the chimeric and humanized antibodies were each calcu-
lated according to the formula IX) - [anti-Tan] (1/Ks) - 
(1/K3), where K4 is the affinity of anti-Tac (9 x. 10 M’), K 
is the affinity of the competitor X, 13 indicates, the concen-
tration of competitor antibody at which bound/free tracer 
binding is R0/2, and R0 is maximal bound/free tracer binding 
(37). 

RESULTS 

Cloning of Light and heavy Chain eDNA. A eDNA library 
in AgtlO was prepared from anti-Tan hybridoma cells and 
screened with oligonucleotide probes for the mouse K and 12a 
constant regions. The eDNA inserts from four x-positive and 
tour ’2a-positivc phage were subeloned in M13znp19. Partial 
sequencing showed that two of the K isolates had one 
sequence, and the other two had another sequence. in one 
pair, aVg gene segment was joined to the .J2 segment out of 
its reading. frame. In addition, the conserved cysteine at 
position 23 was absent from this V segment, and the se-

..nees of the two isolates differed slightly. Presumably, 
e clones were the result of an aberrant joining event in 

ne ic allele, which continued to undergo somatic mutation 
after the formation of the bybridoma. 

The V�I segments of the other pair of K clones were 
sequenced completely and were identicaL This light chain 
U303 the J5 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 J2 segment and is of 
subgroup II. (38). The DNA sequences have been deposited 
with GenBank;11 the deduóed protein sequences are shown in 
Fig. 2. As both alleles of the K light chain were accounted for 
and only one heavy chain sequence was detected, we tenta-
tively assigned, these sequences to the anti-Tac antibody 
genes. 

Construction of Chimeric Genes. Plasndd vectors were 
prepared for the construction and expression of chimeric light 
and heavy chain genes. The plasmid pVKl (Fig. IA) contains 
the human 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 K gene and the heavy 
chain enhancer sequence, which synergize to form a very 

g transcriptional unit (29). There is a unique Xba 1 site 
Mean the promoter and the intron. A similar plasmid, 
P yl, was prepared by using the human C,,1 region in place 

the C, region, in that case, the region inserted between the 
)i.w I and Bam}Jf sites extended from about 210bp5’ of the 
CO axon to beyond the CH3 axon. 

Our strategy was to insert the V�I region from the anti-Tac 
K eDNA, followed by a splice donor signal, at the Xba I site 
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construct the plasmid pLTac.. Doing so created a 
gene with a short synthetic 

intron between the 
-I and hiinan C,. segments (Fig. 14). For this 
ye used a.form of double primer-directed mutagen-
trials and Methods; Fig. 18). Similarly, the V�I 
n the anti.’f ac ’y2a heavy chain eDNA, followed by 
nor signal was inserted into the Xba I site of pVyl. 
ing plasmid, pGTac, contained a chimeric heavy 
i, with a synthetic introit bOtween the mouse V�I 

i C11 segments. rtiozi of a Humanized Anti-Tac Antibody. In select-

in antibody to provide the variable region.frarne-
Ic humanized anti-Tac antibody, we reasoned that 

omologous the human antibody was to the original 
itibody, the less likely would combining the anti-
with the human framework be to introduce dis-

the C1)Is. The anti-Tac heavy chain sequence 
re compared by computer with all the human 

ii sequenpes in the National Biomedical Research 
Protein Identification Resource (release 15). The 

a V regi4rn of the Eu antibody (of human heavy’ 
roup 1; ref. 38) was 57% identical to the anti-Tee 
sV regiop (Pig. 28); all other complete VH regions’ 
bank were 30-529*1  identical. However, no one 

chain V region was especially homologous to the 

ut chain We therefore chose to use the Eu light 
tman light chain subgroup 1; ref. 38) together with 
vy chait to supply the framework sequences for 

red antibody. The CDRs in the humanized anti-
of course chosen to be identical to the and-Tac 

2). tuter program was used to construct a plausible 

model of the anti-Tee V domain (Fig. ’3), based on 
y to other antibody V domains with known crystal 

and on enrgy minimization. Graphic manipulation 

a number of amino acid residues outside of the 
in fact lose enough to them to either influence 

formtion or interact directly with antigen. When 
dues differ between the anti-Tac and Eu’ antibodies, 

te in the hOmanized antibody was chosen to be the 
residue rather than the Eu residue. This choice was 

’residues 27, 30, 48, 67, 68, 98, and 106 in. the 

td heavy chain, and for 47 and 59 in the humanized 
a (Figs. 2 and 3; amino acids shown in blue in Fig. 

igh we now consider the light chain residue 59, 

a chosen on the basis of an earlier model, to be 
In this was’, we hoped to better preserve the precise 
of the Ct)Rs at the cost of possibly making the 

d antibody slightly less "human." 

at humai light or heavy chain V regions exhibit 
mo acid homology Outside of the CDRs, within the k regions,. However, a given V region will usually I QVQ1.VQ$CAEI(8’GSs1KV lIlt 11111 111,111’ I QVQ1,qQSGA3LRPGAS’Kti 31 scaAsccrFsas4rxvvQ4 1111)111 III 31 SCXA$GXr1L&.lLgV0lQR 41 ?GQI.E cclvNY1 1111111 III I 1 ant 41 ? 0 Q 0 L E 9 LG Y I N P 9 T C V ly qut 81 AqgyQc8v’1134035T5 ALY III I III I, II ant 81 ?L0KLLDarT.38Dz3S8 A r km 81 NELSST.RSED’t4FrrC4GY Tin 11111 III I IIH the SI 1(QLSst.IPED5A1C4li ant 10101?SPEEv’3CCLVvVSS 1Z4 i III! seq too cilvb,yguc2’rLTVSS1 line o.2. Amino acid sequences of the humanized Tae light (A) and heavy (B) chains. The se-ices of the Eu antibody light and heavy chains er lines) are shown aligned above the mouse ’(as light and heavy chain sequences (lower 1, with a I indicating identity of amino acids. three CDRs in each chain are underlined, and tther mouse amino acids used in the humanized ody are double underlined. Hence, the human

-sequences are the same as the upper (Eu) eases, except where the amlOo acid is under-I or double underlined. 
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Pie. 3. Model of the mouse anti-Tac antibody V region, generated with the ENCAD program and displayed with the MIDAS program. Amino 
acids in the CDRS are shown in red; amino acids potentially interacting with tze 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 amino acids transferred from the anti-Tac sequence to the humanized 
antibody are shown in red, blue, or yellow. Residue 1 is the first amino acid of Vk; residue 301 is the first amino acid of V8_ 

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 ehain(Fig. 2), as determined 
by visual comparison of the Eu heavy and light chain V 
regions with other human V regions of subgroup I (38). The 
Eu antibody contains several other unusual residues, but at 

.the listed positions, the marine anti-Tac antibody actually has 
a residue much more typical of human sequences than does 
Eu. At these positions, wetherefore 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). 

These criteria allowed the selection of all amino acids in the 
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 synthesized. 
These DNA segments also encoded typical intmunoglobulln 
signal sequences for processing and secretion, and they 
contained splice donor signals at their 3’ end. The light and 
heavy chain segments were cloned, respectively, in pVicl and 
pVyl to form the plasmids pfluLTac and p}JuGTac. 

Properties of Chjmerlc and Humanized Antibodies. 5p2/0 
cells, a nonproducing mouse myeloma line, were transfected 
sequentially with pLTac and.pGTac (chimeric genes) or with 
p}iuLTac and pHuOTac (humanized genes). Cell clones 
were selected first for antibiotic resistance and then for 
maximal antibody secretion, which reached 3 igJ106 cells per 
24 hr. Si nuclease mapping of RNA extracted from the cells 
transfected with pLTac and pOTac showed that the synthetic 
introns between the V and C regions (Fig. 1A) were correctly 
spliced (data. not shown). Antibody was purified from the 

culture medium of cells producing the chimeric or humanized 
antibody. When analyzed by reducing SDS/polyacryianiide 
gei clectrophóresis, the antibodies showed only two bands, 
ha’ing the expected molecular weights 50,000 and 25,000. 

EIow cytotnetry showed that the chimeric and humanized 
antibodies bund to Hut-102 and CR11.2 cells, two human 
T-ell lines that express the p55 chain of the IL-2R, but not 
to EM 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-Tan for binding to Hut-102 cells was determined. The 
af’inity of chimeric anti-Tac was indistinguishable from that 
ofanti-Tac (data not shown), as expected from the fact tha., 
thir entire V regions are identical. The affinity of humanized 
anti-Tac for membrane-bound p55 was 3 x iD M’, about 

the measured affinity of 9 x iO, M1 of anti-Tac itself 
4). 

DISCUSSION 

se monoclónal antibodiós can be. produced that are 
specific for a wide variety of cellular targets, antibody 
y holds great promise for the treatment of cancer. 
Lmune conditions, and other diseases. However, thi 
e has: not been widely realized, largely because most 
Itinal antibodies, which are of mouse origin, are imn-
enic when used in human patients and are ineffective 
ultinghuman immune effector functions such as CDC 
)CC. A partial solution to this problem is the use of 
ic antIbodies (16), which combine the V region binding 
is of mouse antibodies with human antibody C regions. 
y, chhneric antibodies were constructed by combining 
IC clones of the V and C region genes. However, this 
I is very time consuming because of the difficulty of 
Ic cloning, especially from tetraploid bybridoma 
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LOG CONCENTRATION OF COMPETITOR, pM 

F16.4. Competitive binding of labeled anti-Tac tracer to Hut-102 
cells. 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 tedious because of the 

� to join the V and C regions precisely (20,21). Here we 
W that the   region from a readily obtainable eDNA clone 

can be easily joined to a human genoinic C region, which need 
only be cloned once, by leaving a synthetic intron between 
the V and C regions. V/bàn linked to suitable transcriptional 
regulatory elements and transfected into an appropriate host 
cell, such chimeric genes produce antibody at a high level. 

Chimeric antibodies repràscnt 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 rat) 
antibody with the framework region from a human antibody 
(22-25), thus reducing the zenogeneic elements in the hu-
manized antibody* to a minimum. Unfortunately, in some 
cases the humanized ’antibody had significantly less binding 
affinity for antigen than did the original mouse antibody. This 
i not surprising, because transferring the mouse CDRs from 

ouse framework to the human framework could easily 
- rm them, 

In humanizing the anti-Tan antibody, which binds to the 
chain of the human IL-211, we have introduced two ideas 

that may have wider applicability. First, the 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 modeling was used to 
identify several framework amino acids in the mouse anti-
body that might interact with the CI)lls or directly with 
antigen, and these amino acids were transferred to the human 
framework along with the CDR,s. The resulting humanized 
antibody has a high affinity, 3 x 10 M, for its antigen. 

Ther work is needed to determine to what extent the 
chce 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 
eliminates imntunogenicity will need to be addressed in 
clinical trials, where humanized anti-Tan will be administered 
to patients with Tan-expressing tymphomas� or selected au-
toitninune diseases or to patients receiving organ transplants. 
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1. Documentos estudiados 

QiciOn: 

Reivinthcaciones: 

Fig u ras: 

Prioridad; 

Respuesta del soilcitante: 

lizadocon fundamento en el articülo 48 
Dmunidad Andina, se le comunica: 

Folios: 51 a89 

Folios 90 a 
Folios 190 192 

Folios 97 a 120 

Folio: I 
Fecha: 10/40/2001 
Pals: GB 
Nimero: 014317. 

Folios: 179a 188 

2. Mod Ificaciones (articulo 34 D.486 y 

Se aceptan (as modificaciones realize 
amplian el objeto inicial de la solicitud. 

coma se radicO inicialmente 

coma se radicO inicialmente 
coma se mod ificô el 
25/02/2008 

coma se radicO inicialmente 

Tal como Se radicO el 
25/02/2008 

22 Tratado PCT) 

pór el solicitante toda vez que no 



3. .Objeto de la invención 

Titulo de la solicitud (folio 65): "MoIculas 
para: KDR para prevenir la interacolØn E 

� mØtodo para la producciOn do las r smas". 

� El anterior procedim,ento busca desari 
especficIdad para el KDR humarto, un vec 
anfitnona, el proceso para su produocion y 
quo comprenda dicha molØcula 

� El prôblerna planteado por: la pesent 
moteculas do anticuerpo quo so up  at K 
factor do crecimiento endotelial ascula 

� iateracción quo ocurre entre at VEF 
y el 

anticuerpo con. especificidad 
VEGF y KDR, ’y of uso y 

)liar un anticuerpo que tiene 
or donde so exprese, una celula 
una composicion do diagnostico 

solicitud es la necesidÆd do 
con mayor afintdad quo con el 

humano VEGF, y prØvenir la 

Para solucionar este probiema tØciico la solicitud en estudio presØnta una 
secuencta do cadena liviana y un secuŁncia do cadena pesada con las 
regiones variables correspondientes quo poseen especificidad per el KDR 
humano Asi mismo se present la riotecula de anticuerpo completa 
definida per sus secuenclas, los fagmenos Fab y derivados, el vector do 
expresiOn do Ia molØcula, la celula anfitrioia transformada con dicho vector, 
el proceso do produccion do la mlØcula de anticuerpo, la composicion do 
diagnostico y el compuesto do anti uerpo PEGilado 

La Classficaciôn Internacional do Pateries (IPC) para esta solicitud :.es 
C12N15105.�� - 

4 łŒ Ia solicitud do Patents 

Reivindioacnos ’articuIo 30 D 486) H 

Realizadas las modificaciones at cap1tulo revindtcatono, este define, es claro y 
concise y ademas esta to suficientenente sJstentado por la descripcion Por 10 
anterior, las reivindicaciones si cumIen con el art. 30 de la Decision 486. 

S. Deterrninación del Estado do la TcnIca . 

� La fecha quo so ha tenido en cuerta par determinar el estado do la tØcnica 
es 10l1010001 

� Consultadas las bases de datos c   quo. buenta la oficina y las otras fuentes 
utilizadas para determirtar el estao de 

.la 

tecnica y habiendose subsanaclo 
las objeciones realizadas en el anterior concepto tecnico 2314, no so 
encontrO documento algunoque aecte elobjeto do la solicitud. 

8 AnIisis do patentabibdad (artIcuI 14 D486) 

6A Nivet Inventivo (articulp 18 0486) 

Las reivindicaciones estudiadas coresponen del numeral I a 28 contenida en 
los folios 190 a 192 � . . 



Aunque los documentos citados en 
resolver el problema tØcnico planteado 
los argumentos del soilcitante en la m 
define especIficamente la soluciôn e 
aminoÆcidos inequivoca que recono 
humano. El anticuerpo en cuestiOn no 
se habian determinado las regiones ( 
para que pudieran ser expresadas en 
esta forma producirlas para ser incluida 

Par consiguiente se concluye que la 
acuerdo a Ia estipulado en el art, 18 
Comunidad Andina. 

6.2.pjjcaci6n industrial ’artfcuI619 D 

Las reivind icaciones estudiadas 
contenida en los folios 190 a 192 

La presente invención si tiene 
ser aplicado en la industria de f 

7 ConclusiOn 

DS antriores requerimientos interitan 
iniciaIr,ente en la solicitud, se aceptan 
ida en que la invención de la  soilcitud 
un apticuerpo con la secuencia de 
y tiene especificidad par el KDR 

iabla sido definido secuenciatmente, ni 
DR dq las cadenas pesada y .liviana, 
n organismo, gracias a un vector y de 
en un, compuesto de usO terapØutico. 

sente solicitud tiene nivel inventivo de 
la Decision 486 de la ComisiOn de la 

de la nümero I a la 26 

ustrial ya que su objeto puede 

En. consecuencia y par todo lo expuesto nteriormente, se recomienda Conceder 
las reivindicaciones I a 26 (folios 190 a 192) cdii el titulo modificado "Moleculas 
Do anticuerpo con especificidad por el KDR para prevenir Ia interacción 
entre VEGE y KDR, y mØtodo para la prducci6n de las mismas". 

Bogot& D.C., 

CONCEPTO TEGNICO 9XAMINADOR TECNICO 
No. 2448 . . Códioo No. 202089 
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De no hacerse presente en el tØrmino indicado anteriomente la providencia en menciôn se 
notificarÆ por edicto, el cual se fijarâ por el trmino de diez (10) dias en el Centro de 
Documentaciôn  e Informaciôn. 

Para su comodidad el texto completo de Ia resQlución e encöntrarÆ disponible on Is pÆgina 
web de la Entidad desde at dia hÆbil siguierte al de su notiflcación, la cual podrâ ser 
consultada desde un computador con acceso a Internet, en la pØgina www.sic.gOy.co con el 
nümero de resolución a travØs de la opciôn seMdi9s en linea bases de datos - otrOs 
servicios consults actos administrativos. 

En caso cia gus se hays notificado, haga caso 

SUPERINTENDENCIA DE 

Al contester favor Iridique of nOmero do 

radlcaciOn consignado on & sticker 

so de este aviso. 

merat 

US1RIA Y COMERCIC 

Centro: Carrera 13 No, 27-00 pisos 2, 5, 7  10 PBX: 5870000 
Sod CAN: Av. Carrera 50 Na. 26-55 mit, 2 Tel 5880070 

Call Center 6513240 , Linea 01800-910165 
Web: www.sic.gov.co e-mail; infoisic.gov.co 

Bogota D.C.Colombia 
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REPUSLICA DE 
SUPERINTENDENCJA DE IN 

RESOLU 

Pot la cual se otorga una 

CERTIFICADO 

Rad. PCT/ 04-41969 

EL SUPERINTENDENTE DE 
en ejerciclo do sus facultades legales, en esp 

4, numeral 5 del decri 

CONSI 

PRIMERO: Quo la solicitud de patente 
ANTICUERPO CON ESPECIFICIDAD PARA 
ENTIRE FCVE V RDQ, V EL USC V METODO 
quo corresponde a la solicitud intemacional P 
2002, fue radicada en esta Superintendenci 
04041969, para quo so dØ comienzo a (a fase I 

en Materia do Patentes (PCT). 

SEGUNDO: Que el extracto de esta solicitud 
Industrial NO 558 del 30 do noviembre del 2005 
pot parte do terceros. 

(I 
Industria y Comercio 
SUPERNTENDENCIA 

V COMERCIO 

i4 4�3  27 
do invenciOn 

352 

)USTRIA V COMERCIO 
RI de las quo se conthieron en el articulo 
2153’de 1992, y 

invehciOn titulada "MOLECULAS DE 
bQ  PARA PREVENIR LA INTERACCION 
RA L.X PRODUCCION DE LAS MISMAS", 
IGB Q2/04619 do fecha 10 de octubre del 
el 06 de mayo del 2004 bajo el nmero 
clonal pn virtud del Tratado de Cooperación 

Lie pubicado en la Gaceta de (a Propiedad 
sin que se hubieran presentado oposiciones 

TERCERO: Quo realizado el examen do fondc so reqiirió al solicitante en los tØrminos del 
articulo 45 de la Decision 486 de (a ComisiOn do la Cotiunidad Andina, para que presentara 
respuesta a las observaciones de carÆcter tØcflico visbles a folios 172 a 178 del cuademo 
administrativo, relacionadas con (a patent  o cumplimiento do los requisitos 
establecidos por esta DecisiOn, para la conceión de la patente. 

CUARTO: Que el solicitante mediante escr 
0000 del 15 de abril del 2008, àtendiO 
presentando nuevos folios 190 a 192 con el 
originalmente presentadas, atendiendo do � 
examen de fondo. El nuevo capitulo reivind 
(as prescripciones contenidas en el articulo 

QUINTO: Que en virtud de 10 dispuesto en el 
ComisiOn de La Comunidad Andina se otorg 
producto o do procedimiento, en todos los 
nuevas, tengan n/vol in vent!vo y sean susce 

dicado bajo el nCimero 04-041969-00007-
)rtunmente el requerimiento formulado, 
) de las reMndicaciones quo reemplazan las 
rnanera las observaciones efectuadas en el 
irlo s acepta, como quiera que so ajusta a 
do la   DecisiOn 486. 

1o14 do la DecisiOn 486 expedida por (a 
tntes "...para las invenciones, sean do 

do Ia tecnologla, siempre quo sean 
do aplicación industrial" 

Soda Centro: Carrara 13 No. 27-00 Pisos 2, 5, 7  10. 
Soda CAN: Tr, 40A No. 38-50 Conmutador: 5870000 

Fax: 5870284. Linea 0180000-910165 
Web: wwwc.aov.co e-mail: jfqsic,00v.o 

Bogota D.C. - Colombia 



REPUBLICA DE 
SUPERINTENDENC1A DE INI 

Por la cual so otorga una 

Rad. PCI! 04-41969 

SEXTO: Quo en el presente caso cumplen los rquisito 
reivindicaciones 1 828 contenidas en los folios Igo a I 
encuentra procedente conceder para la misma 61 privi! 

(I 
Industria y Comercio 
S   RE R I N T   N DE N C IA 

V COMERCIO 

44327 
do invención 

352 

indicados en el numeral anterior las 
2, razôn por la  cual este Despacho 
io de patente sohcitado. 

SEPTIMO: Quo de acuerdo con el objeto conce’dido s modifica el titulo do la invenciôn, el 
cual quedara do la siguente manera "f4OLEULAS DE ANTICUERPO CON 
ESPECIFICIDAD POR EL KDR PARA PREVNIR L INTERACCION ENTRE VEGF Y 
KDR, V METODO PARA LA PRODUCCION D LAS MISMAS" 

ARTICULO PRIMERO: Otorgar el privilegio do 
en fase nacional en virtud del Tratado de CoopE 
creaci6n denorninada: 

MOLECULAS DE ANTICUERPO CON 
PREVENIR LA INTERACCION ENTRE 

PRODUCCION DE 

0 Claslficaclôn IPC: C 07 K 16/00. 

Reivindäcaclón(es): I a 26 

Tftular(es): CELLIECH R&D 

Domicillo(s): Berkshire, Reiæo Unido. 

Inventor(es): George Andrew P 
y Kendall Robert 

VE: 

de invención a la solicitud que entrO 
n Materia do Patentes (PCT), para la 

ESPECFICIDAD POR EL. KDR PAM 
EGF I’ KDR, V MET000 PAM LA 

LAS MI8MASt’ 

Prioridad No: 0124317.9 Fecha: 19 de 

190 a 192 

Simon Tickle, Karen Zinkewch-Peoth 

re del 2001 Pale: GB. 
Sede Centro: Carrara 13 No. 27-00 PisoS 2, S. 7y 10 
Sods CAN 1r 40A No 38.50 Conmutador 5870000 

Fax: $870284. Linea 0180000-910165 
Web: e-mail: intosIc99yco 

Bogota D.C. - Colombia 



EIJ 

El 

REPUBLICA DE! 
SUPERINTENDENCIA DE INI 

Por Is cual se otorga una 

Rad. PCT/ 04-41989 

Solicitud IntØrnacional No: PCT/GB 

Vigente desde: 10 de octubre del 2002 

ARTICULO SEGUNDO: El titular tendr los 
Decision 486 de la ComisiOn de Is Comui 
vigentes sobre propledad industrial, precisa 
deberâ .canäelar Is  tasa anual de mantenim 
referida norms comunitaria. 

tI 
Industria y Comercio 
S U P E R I N T E N D E N C I A 

V COMERCIO 

44327 
de invenciOn 

bo 352 

19 Fecha: l0de octubre del 2002. 

10 de octubre del 2022 

chos yIas obligaciones establecidos en Ia 
I Andita y demÆs disposiciones legales 
qua pra mantener vigente Is patente se 
confrme 10 dispone el artfculo 80 de Is 

AR11CULO TERCERO: Eritregar al titular copia utØntia de esta resoluciOn y el cerWicado 
de patente, previas las anotaciones en los Ibro de reistro. 

ARTICULO .CUARTO: Notificar at contenido e Is prsente resoluciOn al doctor Emilio 
Ferrero, en su cabdad de apoderado de CeIltec R&D ..imted , o a quien haga sus veces, 
entregÆndole copia de Is misma, advirtiØndol que ontra ells procede of recurso de 
reposición ante el Supenntendente de lndustn y Conercio, del cuaL podra hacer uso al 
momenta de Is notificaciOn personal a dentro d los 5 1 1Ias hÆbiles siguientes a ella 

NOTIFIQUESE V CUM 
Dada en Bogota D.C., 

EL SUPERINTENDENTE DE INDUSTRIA V 

Doctor 
EMILIO FERRERO 
Carrera 4 NO 72-35, Piso 4. 

9gotÆ D.C. 
,er
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losASE 31 AGO. 2009 

rAVO VALBUNA QUItONES 
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