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Re: P1.-GLAXO GROUP LIMITED.-Solicitud de Patente de Invenciéon en Fase

Nacional PCT para "ANTICUERPOS DE GLICOPROTEINA ASOCIADA

CON ANTI-MIELINA (MAG)".-Clase A61K 39/395.-Expediente nimero
05-008.403.-

1. Me refiero al auto dictado por ese Despacho notificado por fijacidén en lista de 5
de Febrero de 2010.

2. Con el fin de responder las objeciones presentadas por el Sefor Examinador en
su Concepto Técnico No. 484 bajo los acapites de Claridad del Capitulo
Reivindicatorio y Nivel inventivo, me permito dirigir su atencion a las siguientes
modificaciones y argumentos técnicos, por medio de los cuales se superan

completamente dichas objeciones.

3. CLARIDAD DEL CAPITULO REIVINDICATORIO.

En primera instancia, el Sefior Examinador objeta la claridad del capitulo
reivindicatorio actualmente en estudio por considerar que la reivindicacion 7 define
un mismo polinucledtido con secuencias diferentes entre si, las cuales ademas

redundarian con lo expuesto en las reivindicaciones 9 a 14.

Tomando en consideracién esta objecion, me permito manifestar que es deseo

del solicitante eliminar la mencionada reivindicacion 7 del capitulo reivindicatorio.

Como consecuencia de lo anterior, el capitulo reivindicatorio modificado queda
constituido por 14 reivindicaciones que corresponden a las reivindicaciones 1 .a 6 y 8
a 15| anteriormente presentadas, las cuales han sido reenumeradas como

reivindicaciones 1 a 14.

De esta forma, en virtud de la mencionada eliminacion de la reivindicacién 7 el
capitulo reivindicatorio modificado es totalmente claro y conciso al reclamar el

anticuerpo humanizado objeto de la presente invencion, y por lo tanto dicho capitulo
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cumple a cabalidad con lo preceptuado en el Articulo 30 de la Decision Anding
2000.

4.  NIVEL INVENTIVO.

486 de

El Sefior Examinador objeta la altura inventiva de la solicitud en estudiﬂa la luz

de las ensefanzas de los documentos WOQ9522344 (D1), y Fujita sa
Biochem. Biophys. Res. Commun. 165(3), 1162-1169, 1989 (D2).
Con respecto a estos documentos el Sefior Examinador declara "
problema técnico persistente, sin evidencia concluyente de un efecto
extraordinario, y teniendo en cuenta que los productos y procedimientos rela
en la solicitud eran del conocimiento de un técnico medio al momenﬁl

invencién, el desarrollo reclamado se deriva evidentemente del estado de la |

por lo tanto carece de actividad inventiva”.

Sobre este particular me permito manifestar que la presente sol

et al.

ndo el
técnico
onados

de la

Bcnica y

itud si

resuelve el problema técnico planteado, y que no existen dentro de las enggianzas

de ninguno de los documentos citados, D1 y D2, informacion suficiente que fevara a

la persona versada en la materia a obtener especificamente los ant

uerpos

‘humanizados materia de la presente solicitud, tal como se mostrarad a continfjacion.

uce de

4.1. El documento D1 es el estado del arte mas préximo pero ho conﬁ
forma evidente a la presente invencion.

Como se establecié en mi memorial de Mayo 28 de 2008, el citado dc:ﬂ)umento

D1 hace referencia al uso de la glicoproteina asociada a mielina (MA

en la

regulacion del crecimiento de neuronas tanto en el sistema nervioso periférigp (PNS)

identificar que tipo de proteinas asociadas a mielina se encuentran relacion

como en el sistema nervioso central (CNS), y estd dirigido principalgﬂente a

la inhibicidn de crecimiento de células nerviosas:

a nivel molecular. Seria altamente deseable proveer este tipo de

inhibidoras derivadas de mielina para poder encontrar agentes que su

"A la fecha ninguna de las proteinas inhibitorias de mielina ha sido idﬂ:ificada

as con

oleinas

ren la

inhibicion del crecimiento y que puedan permitir el crecimiento regenergtivo de

axones dafiados en el CNS de mamiferos”. (Pagina 2, lineas 9 al5, D1).
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E

antagad

n este sentido, el documento D1 revela un método para identificar

nistas de MAG (pagina 12, linea 3), resaltando dentro de dichos antagonistas

tiles fos anticuerpos anti-MAG o fragmentos de los mismos. Sin embargo, la alusion

a este

dichos

de uni

policlo

respecto es muy general, y D1 no proporciona la constitucion especifica de

anticuerpos:

‘Antagonistas de MAG utiles incluyen anticuerpos hacia MAG y los fragmentos

on de dichos anticuerpos. Los anticuerpos, que son tanto monoclonales como

hales, y que reconocen MAG y sus diversos epitopes, pueden ser producidos

por procedimientos de rutina.” (Pagina 14, lineas 19 a 23, D1).

Los anticuerpos monoclonales para uso terapéutico pueden ser anticuerpos

monocionales humanos, o anticuerpos quiméricos humano-ratén (o otras

especi

partir

especif

cCOmo ¢

indica

E

es)” (pagina 15, lineas 16 a 18, D1, resaltado fuera de texto).

n vista de estas revelaciones, es claro que la persona versada en la materia al
de las ensefianzas de D1 no tendria herramientas suficientes para seleccionar
ficamente anticuerpos humanizados, con unos CDRs particulares tanto en V,
en Vy en busca de antagonistas de MAG, maxime cuando el documento D1 no

la utilidad de emplear este tipo de anticuerpos (D1 se refiere solo a

anticuerpos humanos o quiméricos), ni revela de ninguna manera las secuencias de

las reg

anticug
los ge
quimé
pesada
muring
(regidn
region
son inj
human

ratén)t:

B
totalm

iones variables de los anticuerpos alli empleados.

n este punto vale la pena resaltar que la persona versada en la materia estaria
ente conciente del hecho que existen diferencias significativas entre un
arpo humano, uno quimérico y uno humanizado. Los anticuerpos humanos son
nerados por un organismo humano en reaccion a un antigeno especifico, los
ricos son aquellos en donde las regiones variables tanto de las cadenas
1s como livianas (region V) de un anticuerpo no-humano (generalmente
) se unen sobre regiones constantes de cadena pesada y liviana humanas
1 C), mientras que en los anticuerpos humanizados, las secuencias de las
es determinantes de complementariedad (CDRs) de un anticuerpo no-humano
ertadas sobre un marco de regiones V humanas y expresadas con regiones C

as (las lineas rojas representan las cadenas humanas y las azules las de
L

' Clark,

Mike. Immunology Today 21, 8, 397-402, 2000.
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Chimeric Humanized

immunoiogy Today

Consecuentemente, partiendo de las ensefianzas de D1 la persona vejpada en

la materia no tendria ninguna motivacion para emplear especificamente an

humanizados, y en particular que incluyan ciertas secuencias de CDRs y

uerpos

otras,

buscando un antagonista potente de MAG, toda vez que dicho documento ng§sugiere

que tal tipo de anticuerpos puedan ser efectivos para este fin.

Sumado a lo anterior, me permito sefialar que aun cuando el prg

feso de

humanizacion pudiera ser conocido en el momento del desarrollo de la invegcion, la

persona versada en la materia estaria conciente del hecho de que existe
grado de dificultad en dicho proceso, toda vez que no existe ninguna gara
respecto a que un anticuerpo de raton dado pueda ser humanizado y mantag

suficiente afinidad de unién con respecto al anticuerpo parenteral.

En este sentido, dentro del campo técnico de la invencion es u
ampliamente conocido que aun cuando la humanizacion de las regiones
anticuerpo puede llegar a reducir los problemas de inmunogenicidad, este

conlleva frecuentemente una reduccion en la afinidad del anticuerpo®.

Consecuentemente, la persona versada en la materia no tendria

un alto
[tia con

ga una

hecho
de un

roceso

ninguna

certeza con respecto a que al humanizar un anticuerpo murino con ung buena

afinidad por un cierto antigeno, la actividad biolégica de dicho anticy
mantendria intacta, o por lo menos seria suficiente para proveer una buena ;

del anticuerpo resultante.

De esta forma, se constituye un hecho sorprendente en si mismo
anticuerpos humanizados objeto de la solicitud en estudio recono
mismo epitopo y posean afinidades muy similares a MAG que el an
parenteral murino (pagina 82 de la descripcion de la solicitud), toda

el estado del arte no permite de ninguna manera predecir este

% Ibid. Pagina 3.

Erpo  se
tividad

jue los
rcan el
uerpo
ez que
ipo de
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rtamiento, y menos con anticuerpos que incluyan especificamente las

comp
secug;cias de CDRs contenidas en los anticuerpos humanizados de la

presente invencion.

[

|

una
una/ buena afinidad por MAG, por lo que son utiles para su uso terapéutico, siendo

estf]a el aporte que la invencion le hace al campo técnico correspondiente, el cual

' De esta forma, los anticuerpos reclamados por la solicitud en estudio poseen
menor inmunogenicidad con respecto a los anticuerpos murinos, pero mantienen

resfuelve completamente el problema planteado por dicha solicitud:
|

,f
|
[ “por consiguiente los anticuerpos anti-MAG proporcionan agentes terapéuticos
p&enciales tanto para la neuroproteccién aguda asi como para la promocion de
r%cuperacién funcional después del derrame cerebral. Este anticuerpo es un
a’nticuerpo de murino. Aunque los anticuerpos de murino por lo general se utilizan
' rﬁomo agentes de diagndstico, su utilidad como un agente terapéutico ha sido
[ robada solamente en algunos casos. Su aplicacion limitada se debe en parte a
la administracion repetida de monoclonales de murino en humanos, que
; usualmente provocan respuestas inmunes humanas contra estas moléculas.”
(Pagina 6, lineas 16 a 25, descripcién de la solicitud en estudio, resaltado fuera de

texto}.
|
En vista de todo lo anterior, es evidente que la persona versada en la materia
no podria obtener de ninguna manera {os anticuerpos humanizados objeto de la
presente solicitud a partir de las enseflanzas de D1, por lo que dicho documento no

/ puede afectar el Nivel Inventivo de la solicitud en estudio.

]
|
f
subsana las_deficiencias del documento D1 para

. |
‘ /’ 4.2. El_documento D2 no
obtener la materia reclamada por la solicitud en estudio.

| De otra parte, el documento D2 revela las estructuras de 3 formas de mRNAs
de glicoproteina asociada a mielina de raton, a partir de clones de longitud completa

/ c¢DNA, encontrando que una de dichas formas seria nueva toda vez que carece de los

/
exones 2y 12, por lo que tendria un patron alternativo de empaime.

En relacion con este documento, muy respetuosamente me permito sefialar que

este no brinda ninguna informaciéon que sea relevante para obtener la presente
invencion. En primer lugar, contrario a lo afirmado por el Seior Examinador,

dicho documento D2 se centra en los RNA mensajeros que codifican la
glicoproteina asociada a mielina de ratén, pero no muestra ni ensefia una

secuencia de aminoacidos correspondiente a dicha proteina.
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Sumado a lo anterior, aGn si dicho documento sefialara una secuetiia de
aminoacidos de la proteina asociada a mielina, esta informacién no sef§a Gtil
para la persona versada en la materia para obtener la presente invelcién,
toda vez que el objeto reclamado por la solicitud en estudio se relacionk con

anticuerpos anti-MAG, y no con la proteina asociada a mielina per se.

De esta forma adn cuando dicho documento D2 revelara la secuencia espeRifica
de aminodcidos de MAG murino y la correspondiente secuencia de nucledtidos gile la
codifica, esto no seria una herramienta que pudiera ser empleada por la pergna
versada en la materia para desarrollar un anticuerpo humanizado anti-MAG todalyez
que los anticuerpos son generados por las células B de un organismo ya sea pof el
contacto directo con el antigeno (anticuerpos policlonales) o por la estimulacién ¢on
dicho antigeno de hibridomas especificos (anticuerpos monoclonales). Es dedr,
dentro del campo técnico de la invenciéon es claro que el conocimiento de la secueng§a
de un antigeno no ayuda de ninguna manera en el disefio especifico del anticuer
que reconoce dicho antigeno, toda vez que la secuencia de dicho anticuerpo setp

dada por la respuesta inmune especifica que se elicite en las células B.

Como consecuencia de lo anterior, ninguna informacion proporcionada po
D2 podria conducir a la persona versada en la materia a anticuerpo
humanizados anti-MAG que incluyeran especificamente ciertas secuencias

de CDRs, como los reclamados por la presente invencion.

Ahora bien, dentro del referenciado Concepto Técnico No. 484 el Sefior
Examinador indica también que “en el estado del arte se conocian los anticuerpos
anti-MAG de raton, tal como lo divulga la misma solicitud (ver ejemplos 1,2); puesto
qgue esta utiliza formas comerciales de estos anticuerpos para realizar las

comparaciones de actividad de la forma quimérica y humanizada del mismo”,

Sin embargo, aun cuando existiera el anticuerpo murino en el momento en el
que fue desarrollada la invencién, la informacion sobre su estructura no permitia que
la persona versada en la materia supiera como realizar la humanizacién particular de
este anticuerpo sin producir una reduccion significativa en la afinidad del mismo, tal
como lo hace la presente invencién, y mucho menos indicaria las secuencias

particulares de CDRs que podrian ser empleadas para este fin.

Como se discutid anteriormente, el proceso de humanizacién muchas veces
conlleva la disminucion de fa afinidad de union del anticuerpo, por lo que no es
posible predecir si después del proceso de humanizacion de un cierto anticuerpo la
molécula resultante se uniria 0 no a los mismos epitopes y mantendra o no una

afinidad similar al anticuerpo parenteral.
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E#entro de este marco de ideas me permito referirme al sefialamiento que hace
el ’Tri#unal de Justicia de la Comunidad Andina con respecto a las definiciones de

“obvioJ’ y “evidente” en la evaluacién del Nivel Inventivo de una solicitud de

patente”:
"Resulta pertinente, a los efectos del articulo 4 de la Decision 344, definir qué
se entiende por "obvio” y por “evidente” a fin de determinar qué se debe entender

por nivel inventivo.

Lp obvio es aquello que salta a la vista de manera clara y directa; lo "que se
encue{ntra 0 pone delante de los ojos, muy claro o que no tiene dificultad”. Mientras
que /A) evidente consiste en la “"certeza clara y manifiesta de la que no se puede
dudar;; cierto, claro, patente y sin la menor duda”. De forma que algo que resulte

obvio}no es necesariamente evidente; empero lo que es evidente, es también obvio.
|

I

\
|

’En este orden de ideas, se puede concluir que una invencion goza de nivel
inventivo cuando a los ojos de un experto medioc en e asunto de gque se trate, se
necegita algo mas que la simple aplicacion de los conocimientos técnicos en la
materia para llegar a ella, es decir, que de conformidad con el estado de la técnica el
invento no sea consecuencia clara y directa de dicho estado.”

|

r}En vista de lo anterior, dado que no “salta a la vista de manera clara y directa”
la fo‘rma de realizar la humanizacién de los anticuerpos anti-MAG miJrinos,
empl1 ando especificamente las secuencias de CDRs que estan incluidas dentro de la
prescfnte invencion, ni se tiene “certeza clara y manifiesta” que dicha humanizacion
no a%ectaria significativamente la afinidad del anticuerpo resultante, es claro que la

solici(tud en estudio conlleva Nivel Inventivo frente al estado del arte mas proximo.

|

|

JAdicionalmente me permito sefialar que el solicitante ha comprobado la

seguridad y tolerancia de la administracién del anticuerpo humanizado de la

inven{‘ncién, tal como se muestra en los ensayos clinicos Fase 1 registrados en los
Insti{Futos Nacionales de Salud de los Estados Unidos®, los cuales fueron llevados a
cabc# desde Febrero de 2008 y han terminado con éxito, permitiendo que en este
mom’uento se esté empezando la realizacion de los ensayos Fase II° con pacientes que

\
han (sufrido derrame cerebral,

|

|

J

%
* Trijunal de Justicia de la Comunidad Andina, PROCESQ 192-1P-2005
* htep://clinicaltrials, gov/ct2/show/NCT00622609
* htt://clinicaltrials.gov/ct2/show/NCT00833989

PR
&

~Sw
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Estos hechos demuestran que la solicitud en estudio claramente regjelve el

problema técnico planteado de proveer nuevos anticuerpos no-murinos fon alta
actividad anti-MAG, (tiles y seguros para inhibir la neurodegeneracion y/o pfomover
la recuperacién funcional de un paciente que sufre o esta en riesgo de desarjpllar un

derrame cerebral u otra enfermedad neurologica.

5. CONCLUSION.
Para finalizar, me permito sefalar que en virtud de la cancelaciof] de la
reivindicacién 7 el capitulo reivindicatorio modificado es totalmente claro y cqfpciso al

reclamar el anticuerpo humanizado objeto de la presente solicitud.

Por su parte, los argumentos discutidos con respecto los citados docunentos

D1 y D2 establecieron de forma incontrovertible que la persona versada en la fhateria

no podria obtener de manera evidente la presente invencion a partir |fle sus

ensefianzas, toda vez que ninguno de dichos documentos sefiala la mangfa mas
adecuada de realizar la humanizacion de un anticuerpo anti-MAG murino sin|pfectar
significativamente su afinidad, y mucho menos las secuencias especificas d CDRs
que podrian ser incluidas en dicha humanizacién. En vista de lo anteripr, los
mencionados argumentos demostraron ei nivel inventivo que conlleva la soli# ud en

estudio frente a las enseflanzas del arte mas proximo.
6. Anexo me permito presentar:

(i) Copia de las paginas 83 a 86 correspondientes al nuevo dgpitulo

reivindicatorio constituido por 14 reivindicaciones, en el cual han J

realizado las modificaciones expuestas anteriormente;

(ii) Copia del documento Clark, Mike. Immunology Today 21, 8, 39%-402,

2000, referenciado en el texto;

(iii) Copia de la pagina http://clinicaltrials.gov/ct2/show/NCT006226 l que

presenta los ensayos clinicos Fase I con el anticuerpo de la prgsente

invencion; y

(iv) Copia de la pagina http://clinicaltrials.gov/ct2/show/NCTQQ83398% que

muestra el ensayo Fase II actualmente en desarrollo con el anticuefpo de

la invencion.
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|
|
}

|
7. Er vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud
a la luz de las argumentaciones y las modificaciones presentadas y conceder el
[

privile?io de patente solicitado

/

Ejreﬁor Superintendente,
|
|

| | ,
{} %«&&%RE RICAURTE

[ T.P. 53.215

Guier aulsntics ia e Dues!a por

AR
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REIVINDICACIONES

|

|

(I 1. Un anticuerpo anti-MAG humanizado que comprende:

;’ un dominio variable de cadena pesada (Vy) que comprende

r'egiones hipervariables CDRH1, como se define en SEC ID No:4,

¢DRH2, como se define en SEC ID No:5 y CDRH3 como se define )

én SEC ID No:6, y un dominio variable de cadena ligera (V) que
|
&omprende regiones hipervariables en secuencia CDRL1 como se

efine en SEC ID No:1, CDRL2 como se define en SEC ID No:2, vy

10 ICDRL3 como se define en SEC D No:3.

|
2. Un anticuerpo de acuerdo con la reivindicacion 1, el cual

es monoclonal.

Un anticuerpo de acuerdo con las reivindicaciones 1 6 2,

15 { 3.
fque comprende una regiéon variable de cadena pesada que
|
| comprende una de las siguientes secuencias de aminoacidos: SEC
|
( ID No: 13, SEC ID No: 14, SEC ID No: 15,
| _
|

20 ’J 4. Un anticuerpo de acuerdo con la reivindicacion 3, gque
| ademas comprende una regién variable de cadena ligera que
/ comprende una de las siguientes secuencias de aminoacidos: SEC
/ ID No: 16, SEC ID No: 17, SEC ID No: 18 o SEC ID No:19.
|

25 5. Un anticuerpo de acuerdo con cualquiera de Ilas

f reivindicaciones precedentes, que comprende:

- un fragmento variable de cadena pesada que comprende

SEC ID No: 13, 14 6 15
y una parte constante o fragmento del mismo de una cadena

ligera que comprende

|
|
]
|
I
|
31) pesada humana
|
| y un fragmento variable de cadena

.r



¥
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|
SFC iD No: 16, 17, 18 6 19 y una parte constante o fragmento del

n#ismo de una cadena ligera humana.
|
|

|

f 6. Un anticuerpo humanizado de acuerdo con cualquiera de

l%as reivindicaciones precedentes seleccionado de los anticuerpos

5
c};’que comprenden:

;I Una region variable de cadena pesada que comprende SEC
IﬁD No: 13 y una regidn variable de cadena ligera que comprende
SEC ID No: 16;

10 f Una region variable de cadena pesada que comprende SEC
/ID No: 13 y una regidon variable de cadena ligera que comprende
/SEC 1D No: 17:

/ Una region variable de cadena pesada que comprende SEC
/ fD No: 13 y una region variable de cadena ligera que comprende

15 / SEC ID No: 18;
ff Una regién variable de cadena pesada que comprende SEC
J ID No: 13 y una regién variable de cadena ligera que comprende
JI] SEC ID No: 19;

! Una regidon variable de cadena pesada que comprende SEC
20/ tD No: 14 y una regidon variable de cadena ligera que comprende

[
[ = e —

| SEC ID No: 16;
/ Una regién variable de cadena pesada que comprende SEC

|
.~ ID No: 14 y una regidén variable de cadena ligera que comprende

SEC ID No: 17,
Una region variable de cadena pesada que comprende SEC

ID No: 14 y una regioén variable de cadena ligera que comprende

SEC ID No: 18;
Una region variable de cadena pesada que comprende SEC

ID No: 14 y una regién variable de cadena ligera que comprende

0 SECID No: 19;
Una region variable de cadena pesada que comprende SEC

— G
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|

/ :

{
|
ID No: 15 y una regidén variable de cadena ligera que comprende

S/EC ID No: 16;
I Una regidén variable de cadena pesada que comprende SEC

|
ID No: 15 y una region variable de cadena ligera que comprende

|
5 SECID No: 17;
Una regidon variable de cadena pesada que comprende SEC

l/D No: 15 y una regién variable de cadena ligera que comprende
SEC ID No: 18;

!
j Una regidén variable de cadena pesada que comprende SEC

»‘

10 @D No: 15 y una regidn variable de cadena ligera que comprende
jSEC ID No: 19. ‘
|
/ @ Una Secuencia de polinuciedtidos de SEC ID No:\x"“’20/»i
( s
|
)/codificando la secuencia de aminoacidos SEC ID No: 13.

15 (f
, 8. Una Secuencia de polinucledtidos de SEC D No: 21
/ codificando la secuencia de aminoacidos SEC ID No: 14,
|
| 9. Una Secuencia de polinucleétidos de SEC ID No: 22
20 ! codificando la secuencia de aminoacidos SEC ID No: 15, .

| 10. Una Secuencia de polinucledtidos de SEC 1D No: 23

/ codificando la secuencia de aminoacidos SEC ID No: 16.

\
25| 11. Una Secuencia de polinucledtidos de SEC ID No: 24
} codificando la secuencia de aminoacidos SEC ID No:17.

J
|

! 12. Una Secuencia de polinucledtidos de SEC ID No: 25
|

codificando la secuencia de aminoacidos SEC ID No:18.
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13. Una Secuencia de polinucledétidos de SEC ID No: 26

cadificando la secuencia de aminoacidos SEC ID No: 19,

@ Una composicion farmaceéutica que comprende un

anticuerpo anti-MAG humanizado o un fragmento funcional del

m

di

smo de acuerdo con las reivindicaciones 1-6 junto con un

luyente o portador farmacéuticamente aceptable.
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with monocyte derived activated killer cells mixed with anti HER-

22, 371-379 2/meu x anti FeyRI bispecific antibody. Proc. Am. Soc. Clin, Oncol, 1795
49 Valone, FH, et 2l (1995) Phase Ta/Ib trial of bispecific antibody 53 Wu, ] ctal (1999) An activating immunoreceptor complex formed by
MDX-210 in patient§ with advanced breast or ovarian cancer that NKG2D and DAP10. Science 285, 730-.732
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actually sees and the
exposed. Without tak
I argue that antibody

hall boy says what he
trickery is eventually
ng the analogy too far,
engineering has pro-

vided therapeutic aptibodies with many
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peting claims as to w
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d there are many com-
ich are better than the
claims have a sound
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ody variable regions,

ito-oncogene HER-2/neu, [ Clin. Oncol. 13, 54 Takeuchi, Q. et al. (1999) Differential roles of TL.R2 and TLR4 in

recopnition of gram-negative and gram-positive bacterial cell wall

components, Immunity 11, 443451

erbB-2 and FoyRIH. Cancer Res, 55, 4586-1593 55 Tomizuka, K. et al. (2000} Double trans.chromosomic mice:
9) A phase I trial of the epidermal growth factor
receptor-directed bigpecific antibody MDX-447 in patients with solid

maintenance of two individual human chromosome fragments
containing Ig heavy and x loci and expression of fully human

antibodies. Proc. Natl. Acad. Sci. U 5. A 97, 722-727

Mike Clark

The antiglobulin response is
perceived as a major problem in the
clinical development of therapeutic

antibodies. Successive technical
developments such as chimeric,
humanized and, now, fully human
antibodies claim to offer improved
solutions to this problem. Although
there is clear evidence that chimeric
antibodies are less immunogenic
than murine monocional antibodies,
little evidence exists to support
claims for further improvements as
a result of more elaborate

humanization protocols.

It is 25 years since Kohler and Milstein

published their work

on the use of cell Tusion for the production of

monoclonal antibodies from immunized mice'. The technique was

rapidly and widely a

lopted and has provided an enormous reper-

ody humanization: a case of the
‘Emperor’s new clothes’?

use of murine monoclonal antibodies were
identified early on. First, although murine
antibodies had exquisite specificity for ther-
apeutic targets, they did not always trigger
the appropriate human effector systems of
complement and Fc receptors®. Second, even
when murine antibodies were identified that
did work in vivg, the patient’s immune sys-
tem normally cut short the therapeutic win-
dow, as murine antibodies were recognized
by a human anti-murine-antibody immune
response (HAMA)*. An obvious exception
to these generalizations has been the success
of the mouse monoclonal antibody, ortho-
clone OKT3, used in prevention of organ
graft rejection and which, in 1986, was the
first monoclonal antibody to be approved by
the FDA for clinical use (see Glennie and
Johnson, this issue).

However, in parallel with the advances

in the production of monoclonal antibodies from hybridomas, other

major technological advances were happening in recombinant DNA

technology. More was being understood about how genes for im-

toire of useful research reagents (see Little ot al., this issue). In turn,  munoglobuling were organized and expressed by B cells and about
these reagents have formed a key element in the rapid progress of
our understanding of biology. Although murine-derived mono-

clonal antibodies haye been widely applied in clinical diagnostics,

how germline immunoglobulin genes were rearranged and mu-
tated, to form the repertoire of functional immunoglobulin genes®S,
Inevitably, the techniques of monaclonal antibody production and
they have had limited success in human therapy (see Glennie and  recombinant DNA technology were combined to try to resolve the

problems that had arisen in the application of murine antibodies to

Johnson, this issue, @. 403), Two major problems in the therapeutic
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Fig. 1. Model of an |IgG molecule. A spacefilling model of an IgG molecule

coloured according (io the structural fearures. Constant regions are in hlue,

carhohydrate in purple, variable region frameworks are in red and
complementarity diterminmg regions in yellow.

|
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human therapy™, Thus, he field of antibody engineering was initi-

ated., and today many of the products currently in clinical develop-
ment. by the biotechnology industry are recombinant monoclonal
antibodies, or their derivatives (Glennie and Johnson, this issue,

p. 403). It seems dlear that recombinant DNA technology, as applied

to antibody constant (C) regions, has provided solutions to the prob-
lems of antibody|functions in vivo'®!'. But was this the right way to

i

go for antibody variable (V) regions, or is it a case of the ‘Emperor’s

new clothes'? Digd enthusiasm to find ever more elaborate solutions
(o the HAMA regponse blind scientists to a more obvious shortcom-

ing in the whol¢ approach - namely human anti-human antibody

responses (HAHA), in particular to the idiotype'? In addition, is
an anti-idiotype response only a function of the V-region sequence of
the antibody or is immunogenicity more likely to depend on other
factors!?!47?

IgG is the preferred class for therapeutic antibodies for several
practical reasons'. 1gG antibodies are very stable, and easily puri-
fied and stored. In vivo they have a long biological half-life that is not
Jjust a function of their size but is also a result of their interaction with
the so-called Brambell receptor (or FcRn)'*3, This receptor seerns to
protect 1gG from catabolism within cells and recycles it back to the
plasma, In addition, JgG has subclasses that arc able to interact with
and trigger a whole range of humoral and cellular effector mecha-
nisms, These mechanisms are initiated through immune complex
formation, activation of complement, and through binding to cellular
Fe receptors and complement receprors'’,

Figure I shows the basic structural features of a human IgGlL.
Figure 2 is a cartoon that illustrates how recombinant DNA technol-
ogy can be used to transform a murine antibody into a human anti-
body for therapeutic applications, The immunoglobulin molecule is
made up of a set of globular domains. Thus, antibody engineering
can be applied in a modular fashion to gencrate a chimeric antibody
with murine V-regions and human C-regions. Humanized antibodies
can be generated where the antigen-binding complementarity deter-
mining regions (CDRs) are murine, while the rest of the antibody,
including the V-region framework regions (FRs), is human.

Chimeric antibodies with human effector functions
The overall functions of an antibody are related to the constant. re-
gions, which determine the class and subclass. Clearly, human effec-
tor functions have evolved alongside human immunoglobulins,
Very early during the development of rodent monoclonal antibodies
for human therapy, it became clear that most monoclonal antibodies
were ineffective in situations where cell destruction was a desired
outcome {e.g., in cancer therapy). In some situations where several
similar antibodies were used to target the same antigen, cell deple-
tion was dependent on the antibody class

Chimeric

Humanized

T and subclass'®. Several studies have shown
that human IgGl is the preferred choice for

chimeric antibodies in situations where acti-
autcome’ !,

There might be other occasions in therapy
when the cffector activity of IgG1 is not re-
quired. In this situation it is possible to make
use of the human subclasses IgG2 and IgGA4,

Imminology Today which lack sorne of the effector functions'.

; .
Fig. 2. Humam’ﬁatmn of an IgG molecule. The blue represents mouse sequences and the red human
sequences. In a chimeric antibody, the mouse heavy- and light-chain variable region (V-region)

However, all four human IgG subclasses
mediate at least some biological functions,
Antibody engineering has again been ap-
plied to this problem and antibodies with al-
tercd Fc regions, and thus altered activity,
have been produced. For example, removal
of the conserved N-linked glycosylation site

vation of effector functions is the desired







© on the constant regioh of a CI3 antibody reduces the unwanted

. biological side effects

associated with Fe receptor binding, while re-

taining efficacy in blocking T-cell function'”. An alternative strategy
has recently been described whereby potent blocking antibodies can
be generated by making antibodies with sequences derived from a

combination of IgG1l,

Humanization to
Imrumogenicity of (b

gG2 and [gG4 (Ref. 18).

Tavoid the immune response
erapeutic antibodies is a significant prablem

and severely limits their widespread and repeated application to

treat many diseases'®

% Factors likely to be important in immuno-

genicity are listed in Box 1. Many believe that the immunogenicity of

an immunoglobutin i
human patient (top t
neering antibodies t

5 mainly a function of its ‘foreignness’ to the
nree iterns in Box 1). Most strategies for engi-
reduce immunogenicity are based upon the

immunological concept that we are tolerant of all self-proteins and

respond only to fordign proteins. Most immunologists would, 1

hope, recognize that
munoglobulins, By d
specificity has a uni
‘idiotype’. New clone
life by the processes
mutation®s, It seems
is generated as soon
equally familiar imm
every clone of B ccllg

this basic idea is flawed, particularly for im-
efinition, every clone of B cells with a unique
ue V-region sequence: it possesses a unique
5 of B cells are generated every day throughout
of somatic genc recombination and somatic
implausible that tolerance to each B-cell clone
as every new sequence emerges. Indecd, an
mological concept is the opposite extreme: that
provokes an anti-idiotype response, which in

turn provokes another anti-idiotype, thus forming an antibody

network that regulat
probably somewhere

es immune responses'®. The true situation is
between these two extremes.

Four basic antibodly engineering strategies have been adopted to

tackle the immunogenicity of therapeutic antibodies. In chimeric

antibodics, the muri

ne constant regions are replaced with human

constant regions, on the basis that the constant region contributes a

significant component (o the immunogenicity™ 2. As a further step

on from chimeric antibodies, V-region humanization, or reshaping,

involves changing gome of the FR residues of the Veregions to

sequences considere
SCQUENCES NECOsSar

d more ‘human’, while retaining the CDR
for antigen binding (see Fig. 2: Refs 9,20-22).

Two additional strategies provide what some call ‘fully human

V-regions’: human antibody V-regions can be selected from phage

libraries by affinity selection on antigen®®; transgenic mice have

been constructed which have had their own immunoglobulin genes

replaced with human immunoglobulin genes so that they produce

human antibodies upon immunization2.26

Immunogenicity
antibodies

versus antigenicity of therapeutic

Before discussing just how sensible it is to promulgate the iclea that

V-region humanizgtion' or ‘fully human V-regions’ are the way

ahead, we need to

ronsider the immunological difference between

the concepts of "antjgenicity’ and ‘immunogenicity’. Antigenicity is

defined in terms of

the ability of a molecule to be recognized by

IMMUNOLOGY TODAY

preformed antibodies. A given antigen might be recognized by

many different antibody specificitics and these define the antigenic
‘epitopes’. Immunogenicity refers to the ability of an antigen to pro-
voke an immune response. It is possible for an antigen to be highly
immunogenic, weakly immunogenic, nonimmunogenic or tolero-
genic?”. For example, high doses of deaggregated human IgG given
intravenously to mice can be talerogenic, but the same antigen given
in aggregated form subcutaneously can be highly immunogenic.
It is the immunogenicity that is important for therapy. not the
antigenicity'21327,

For protein antigens such as immunoglobulins the immune re-
sponse is usually T-cell dependent and there are many factors that
might have a significant influence on the immunogenicity, including
the need for appropriate antigen processing and presentation, and
‘secondary signals’. How might recombinant antibodies influence
these requirements? We should not lose sight of the fact that anti-
bodies have evolved to play a key role in the immune response to
infection and thus have [catures that often enhance immunogenicity
of antigens bound up in immune complexes with the antibodies, Tt
seems unlikely that at the same time as enhancing immunogenicity

- of the bound antigen the antibody is completely inert with regard to

its own immunogenicity {(particularly for its idiotype). Binding to
Fe receptors™, and the activation of the complement cascade®®, are
two obvious ways that antibodies ¢an enhance immune responses.
In addition, antibodies that directly bind to cell surfaces might be in-
ternalized and processed for presentation®, whereas antibodies that
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cause cell killing and destruction might give rise to what are some-
times referred to as|‘danger’ signals*’. In support of these ideas, it
has been reported that the presence of the murine Fc region might
make antibodies mdre immunogenic and also that Fab fragments are
much less immunogenic than are F(ab’), or whole antibodies'?, Ad-
ditionally, antibodies that have been engineered so as not to activate
effector functions are less immunogenic®. Unfortunately, those
properties of antibodies that result in enhanced antigen presentation
are likely to be related to the desired properties of the antibodies that
have been deliberately chosen for their therapeutic effect™%, It
might thus prove very difficult to generate tolerance even to hu-
manized or fully hyman antibodies that cause such effects in vivo,
There is some Hope from strategies whereby tolerance can be
induced to a non-cgll-binding, non-inflammatory antibody that has
a slightly modified but otherwise similar idiotype to a cell-binding
therapeutic antibody'*?"*, However, the therapeutic antibody will
still have a unique| idiotype even compared with the deliberately
engineered tolerizing antibody and so at best, this strategy might
reduce or delay thd probability of an anti-idiotype response, but is
unlikely to climinate it in all therapeutic circumstances. Qther strat-
egies involve identifying and engineering out the major peptide se-
quences that would activate helper T cells when presented on major
histocompatibility ¢omplex (MHC) Class IT molecules, The problem

AUGUSIT
00 " vol,21

No.8

here is that there are so many different alleles
of MHC Class 1 in the hwman population
that it would only be possible to do this
for a limited number of the more common
epitopes.

Humanized versus chimeric
antibodies
So are ‘humanized’ antibodies, or even $o
called ‘fully human’ antibodies, likely to be
better than ‘chimeric’ antibodies for human
therapy? This has implications at several
levels. Humanization of the V-regions might
be considered to try to reduce potential prob-
lems of immunogenicity*2. However, dur-
ing (he humanization process, the antibody
affinity is frequently reduced’. This reduc-
tion in affinity might be minimized by care-
ful selection of human FRs that are homolo-
gous to the starting antibody®#* or by
reintroduction of important murine FR
residues back into the engineered anti-
body*?¥, This strategy could result in a
humanized antibody that is itself very ho-
mologous to a chimeric form of the same
antibody. This can be easily seen in Table 1,
where the murine V-regions of the antibodies
anti-Tac and OKT3 have a similar overall
percentage homology to a closest match
human germline gene (75% and 72%) com-
pared with the homology of the humanized antibodies and the
acceptor myeloma protein sequences (72% and 69%). Indeed, | am
almost tempted to argue that humanization of these two antibodies
has reduced their homology. The humanization methods used have
maximized the homology for FRs at the expense of the homology for
CDRs, however, the overall percentage homelogies for chimeric and
humanized versions of these antibodies are similar. Furthermore, the
homology of chimeric antibodies compared with the human
germline is only slightly less than some human myeloma protein
sequences compared with the germline. This is presumably a conse-
quence of somatic mutations in the myeloma protein sequences.
The similar homology of humanized and chimeric forms of an an-
tibodly as shown in Table 1 arises because V-regions are ofien much
more homelogous between species than are constant (C) regions. Al-
though this seems counter-intuitive, the explanation is simple: there
are many different human V-regions**" to compare with any one
chosen murine Veregion, but there are only four human IgG C-
regions. However, there is little scientific evidence to support a sub-
stantial reduction in immunogenicity when the penalty is an anti-
body of perhaps lower affinity®?'#* and one where the commercial
viability is reduced further by the need to pay out numerous royal-
ties for licences that cover the antibody engincering process.
Humanization might increase the production costs of a therapeutic







antibody substantially, If these cosl increases are passed on to pa-

tients, some healthcar
expensive to be used
centage of patients sl
duced, the total numbe
recommendation is th
cost-benefit analysis {
humanization means
might well be better
antibody for therapy.

Testing the efficac
What would constitut
V-regions as a means
mum, this would prob
chimeric forms of sev

> providers might consider the treatment too
routinely. Then, ironically, although the per-
owing antiglobulin responses might be re-
rs of patients treated will also be reduced. My
at, at present, it is well worth carrying out a
or humanization on every new antibody. If
thal the costs outweigh the benefit, then ii
o produce and use a chimeric form of the

y of V-region humanization

£ a ‘proper scientific test’ of humanization of
of reducing the immunogenicity? At a mini-
ably require the generation of humanized and
rral different antibodies with different idio-

types. These pairs ol antibodies would then have to be used in simi-

lar clinical studies whf.re the number of patients is high enough to
establish reliable immPl}ogenic:ily frequencies. A significant result
would indicate that all the humanized antibodies are less immuno-
genic than their chim iric counterparts. Such an experiment is un-
likely to be contemplated on commercial or on ethical grounds.
Furthermore, there is already considerable evidence for a wide vari-

ability in measured immunogenicity of chimeric and humanized

antibodies to dilferent

antigens and used in different diseases'> 3%,

Thus, it can already be concluded that other factors listed in Box 1

might be more imports

nt than the V-region sequences.

So what can be done? We can return to animal experiments. It is

possible to make anti;
immunizing the same
antibodies were deriv
antihodies from the sa
gengrating an anti-idi
the use of adjuvant or

idiotype antibodies to rodent antibodics by
strains from which the original monoclonal
1d*®, Thus, rodents are clearly nat tolerant of
me species and strain. However, deliberately
type is often not easy, and usually requires
oupling to ‘carrier’ proteins such as keyhole

limpet haemocyanin (KLFH)®. By contrast, it is also possible to gen-

erate tolerance 1o lorei
munoglobuling, as me

an proteins in rodents, including human irmn-
htioned earlier’™*%, Animal models suggest

that the nature of the target antigen is more important than the se-

quence of the antibodyV-regions, with cell-binding antibodies being

the most difficult with

which to achicve tolerance?”,

Alternative strategies for producing *human’

antibodies
Other strategies for th
chide phage libraries®

¢ production of ‘fully human' antibodies in-
£ or transgenic mice®? both of which make

use of repertofres of huyman V-regions. A third technique consists of

reconstituting severe combined immunodeficient (SCID) mice with

human peripheral blo

od lymphocytes, immunizing these animals

with antigen, followed by rescuing the immune B cells by fusion

with myeloma cells®,

However, antibodies generated using these

methods still have unigue idiotypes, and in the case of antibodies

from transgenic mice

and of course.antibodies from reconstituted

IMMUNOLOGY TODA

SCID mice). the somatic mutations are in FRs as well as in the CDRs
(Ref, 26). Some like 1o claim that chimeric antibodies are overall
about 75% human in sequence (% homology of whole IgG), whereas
humanized antibodies are 95% human and antibodies from trans-
genic mice or phage display are 100% human. These figures can only
be derived if murine and human antibodies are thought of as being
totally different (Fig. 2). In fact, as illustrated in Table 1. there is
considerable sequence homology between mouse and human im-
munogiobulin sequences, as would be obvious 1o anyone who looks
at the sequence databases®™, The Kabat database shows clearly that
many V-region sequences, particularly for FRs, are conserved be-
tween species™. This, combined with the large repertoire and diver-
sity of sequences in each species, makes it likely that most rodent se-
guences have a homologous human counterpart (see Table 1; Refs
22,34-37,41). Equally, somatic mutations in antibodies from trans-
genic and reconstituted mice, particularly during affinity matu-
ration, means that they are no longer 100% identical to inherited
human germline genes, as is the case with human myeloma proteins
(sce Table 1; Ref, 34), The other problem with use of human anti-
bodies generated by these methods is that it might still be necessary
1o engineer them as chimeric constructs to provide them with a suit-
able human C-region for therapy, particularly where novel C-regions
are contemplated!-'"1%, Again, this has cost implications as it might
then require royalty licence payments to cover both technologics.

B

Concluding remarks

For sorme therapeutic antibodics it seems likely that the problems of
immunogenicity are likely to remain whatever the strategies chosen
for their production. However, the anti-idiotype response is gener-
ally only a problem where repeated treatments are required for
chronic and relapsing discases such as in therapy of autoimmune
disease'”'3. Indeed for many therapeutic applications in acute dis-
gase situations, the possibility of an anti-idiotype response is not
likely to have a major impact on their efficacy in the vast majority of
patients'%,

I would not want to imply that there is an absolute correlation
between the fable of the Emperar’s New Clothes and antibody en-
gineering, but I think the scientific question of how the immuno-
genicity of an antibody V-region relates to its sequence must be
addressed. It is unlikely, T argue, to be a simple matter of percentage
homology. It is interesting to reflect on a comment written by Alan
Munro to accompany the publication of the first descriptions of
recombinant ‘chimeric’ antibodies'®. Although he used the term
‘chimacric’ where today we would refer to ‘humanized’, with some
foresight, he wrote, "by using the techniques of genetic engineering,
it might be possible to obtain antibodics in which the antigen-
binding site is defined! by sequences from a rodent monoclonal
antibody of the right specificity whereas the rest of the molecule is
as "human” in structure as possible...Possibly the human immune
system will not recogrmize such chimaeric molecules as foreign, but
there are good reasons to think that they will', Yet, what was obvi-
ous to Munra in 1984 seems to have been forgotten or is ignored by
many today.
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1 thark my colleagues jover the years for many stimulating discussions on
antibody therapy and| immunological tolerance. More importantly, T ac-
knowledge rhe contributions of the undergraduates to whorm [ have taught
immunology. Their probing questions bring home the sharteormnings thal still

remain in our understah dmg of immunological problems.

Mike Clark (mrc7@c m.ac.uk) is in the Immunology Division, Dept of
Pathology, Cambridge| University, Tennis Court Road, Cambridge, UK
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Anti-MAG First Administration to Human

This study has been completed.

First Received: February 13, 2008 Last Updated: March 17, 2010 History of Changes

Sponsor: | GlaxoSmithKline

Information provided by: | GlaxoSmithKline

ClinicalTrials.gov Identifier: | NCT00622609

. B Purpose 4

(GSK249320 is g monoclonal antibody directed against myelin associated glycoprotein (MAG), a protein that inhibits
axonal regeneration. GSK249320 acts as a MAG antagonist, and through this activity it is hypothesised that it will
enhance recovery from neuronal degeneration following acute axonal injury, which occurs in spinal cord injury or

stroke. ‘
|
Condition intervention Phase
Chronic Diseases Associated With Axonal Damage Drug: GSK249320 Phase |
Drug: Placebo
Study Type: nterventional

Study Design:  Allocation: Randomized

Endpoint Classification: Safety Study
ntervention Model: Parallel Assignment
, Masking: Single Blind (Subject)

- Primary Purpose: Treatment

3 Official Title: A Single-blind, Single Dose, Placeba Controlled, Parallel Group, First Time in Human Study to Assess

he Safety, Tolerability, Pharmacokinetics and Immunogenicity of Ascending IV Doses of GSK249320 .
n Healthy Volunteers

Resource links provided by NLM:

MedlinePlus related topics: Coping with Chronic liness

U.S. FDA Resources

Further study dktails as provided by GlaxoSmithKline:

Primary 4utcome Measures:

» Safety and tolerability of GSK249320 including: adverse events,vital signs,ECG,continuous lead ||
ECG monitoring, safety laboratory assessments,clinical assessment of peripheral nerve
function,nerve conduction testing [ Time Frame: Throughout study )

[ Designated as safety issue: No ]

|
Secondary Qutcome Measures;

o Pharmacokinetic parametersAnti-GSK249320 antibody titres [ Time Frame: At various timepoints
from pre-dose to Week 52 follow-up ] [ Designated as safety issue: No |







-

®

» PHarmacokinetic parameters of ascending single IV doses of GSK249320: Cinf, AUC(0-24), AUC
(04t) and AUC(0-inf) [ Time Frame: At various timepoints from pre-dose to Week 52 follow-up ]
[ Designated as safety issue: No ]

o Anti-GSK249320 Antibody titres: serum samples will be collected for anti-drug (anti-GSK249320)
antibody confirmation, titration and neutralization testing [ Time Frame: At various timepaoints from
pre-dose to Week 52 follow-up ] [ Designated as safety issue: No |

* Novel candidate biomarkers and subsequently discovered biomarkers of the biological response
associated with the action of GSK249320 may be identified by application of: [ Time Frame: At
various timepoints from pre-dose to Week 52 follow-up ] [ Designated as safety issue: No |

« RNA transcriptome analysis of blood samples [ Time Frame: At various timepoints from pre-dose
to Week 52 follow-up ] [ Designated as safety issue: No |

¢ Proteome analysis of plasma samples [ Time Frame: At various timepoints from pre-dose to Week
52 follow-up ] [ Designated as safety issue: No ]

» Non-compartmental pharmacokinetic parameters of GSK249320 : Tinf, 1z, T1/2, CL and Vss
[ Time Frame: At various timepoints from pre-dose to Week 52 follow-up }
[ Designated as safety issue: No ]

Enrolliment: 46

Study Start Date: August 2007

Study Completion Date: April 2009

Primary Completion Date: April 20089 (Final data collection date for primary outcome measure)

Arms Assigned Interventions
GSK249320: Experimental Drug: GSK248320

IV infusion
Placebg: Placebo Comparator Drug: Placebo

Placeho Comparator

B> Eligibility

Ages Eligible for Study: 18 Years to 60 Years
Genders Eligiblf for Study: Both

Accepts Healthy Volunteers:  Yes

Criteria i
Inclusion Criteria:
¢ Healthy adult men or women of non-child bearing potential (i.e. post-menopausal or surgically sterile
e.g. hysterectomy or bilateral oophorectomy). If necessary, postmenopausal status will be confirmed

by serum FSH and oestradiol concentrations at screening. Surgical sterility will be defined as females
who have had a documented hysterectomy or bilateral oophorectomy.

» Between 18 and 60 years of age inclusive.
* Body weight =/ 60 kg and BMI within the range 19-29.9 kg/m2 inclusive.

e Healthy as judged by responsible physician with no clinically significant abnormality identified on the
medical or laboratory evaluation. A subject with a clinical abnormality or laboratory parameters outside
the reference range for this age group may be included only if the Investigator considers that the
finding will not introduce additional risk factors and will not interfere with the study procedures.

e A 12-lead ECG at pre-study screening which in the opinion of the Investigator or his/her designee has
no gbnormalities that will compromise safety in this study.

¢ Normal clinical neurological exam, normal QST results, and normal pattern of conduction latencies in
medial, ulnar, sural, tibial and peroneal nerves at screening.

+ Signed and dated written informed consent prior to admission to the study.
» Thelsubject is able to understand and comply with protocol requirements, instructions and protocol-

stated restrictions.
Exclusion Criteria:
» Positive drug/ alcohol screen at screening or baseline,
» Positive pre-study HIV, Hepatitis B surface antigen or positive Hepatitis C antibody result at screening.

M e,






. Histbry of acute neuronal injury (central or peripheral) within the previous 12 months, peripheral
neuropathy or neuritis, neurodegenerative disorders or other neurological diseases, including
conditions which are known or hypcothesised to be associated with disruption in the blood-brain barrier
(BBB).

.« Considered to be at a high risk of developing a stroke including a history of carotid artery disease or
surgery, transient ischaemic attacks, reversible ischaemic neurological deficits or other abnormalities
of tijwe brain vessels, including but not limited to berry aneurysms or arteriovenous malformations.

« History of regular alcohol consumption averaging >7 drinksiweek for women or >14 drinks/week for
men. One drink is equivalent to (12 g alcohol) = 5 ounces (150 mL) of wine or 12 ounces (360 mL) of
bear or 1.5 ounces (45 ml.) of 80 proof distiled spirits) within 8 months of screening.

e Subjects who smoke 10 or more cigarettes per day. Subjects who smoke <10 cigarettes per day may
be admitted into the study but will be asked to refrain from smoking for at least 24 hours before the
plahned day of admission into the unit. They will NOT be allowed to smoke during their stay in the unit.

e Th ‘ subject is unable to abstain from strenuous physical activity for 72 h prior to each clinic visit where
safety lab tests are conducted.

. Th+ subject has participated in a clinical trial and has received an investigational product within the
following time period prior to the dosing day in the current study: 30 days, 5 half-lives or twice the
duration of the biological effect of the investigational product (whichever is longer).

« Use of prescription or non-prescription drugs, including vitamins, herbal and dietary supplements
(including St John's Wort) within 7 days or § half-lives (whichever is longer) prior to the first dose of
. stu’dy medication. ‘

Al . WEere participation in study would result in donation of blood in excess of 500 mL within a 56 day
period.

« Previous exposure to humanised antibody therapy for any reason,

+ Unwillingness of the male subjects to abstain from sexual intercourse with pregnant or lactating
wamen fram the time of the first dose of study medication untii five half lives following administration of
the dose of study medication. This may be increased depending on PK analysis during the study.

« Unwillingness of the male subject to use a condom/spermicide in addition to having their female
partner use another form of contraception such as an intra-uterine device (IUD), diaphragm with
spermicide, oral contraceptives, injectable progesterone, subdermal implants or a tubal ligation if the
woman could become pregnant from the time of the first dose of study medication until five half lives
following administration of the last dose of study medication. The duration of the period during which
cgntraception must be practiced may be modified during the study, depending on data emerging from
PK analysis. The mean half-life predicted for GSK249320 is 30 days

. Fémale subjects with positive urine/serum pregnancy test result at screening or prior to first dose

« Status as a "vulnerable” subject, defined by the US Food and Drug Administration (FDA) Code of
Federal Regulations; 45 CFR, Section 46, Subparts B and C.

tw Contacts Jnd Locations ,

|
Please refer *o this study by its ClinicalTrials.gov identifier: NCT00622609 ‘t

Locations J

United rates, Maryland

GSK Investigational Site

| Baltimore, Maryland, United States, 21225

Australqa, New South Wales

GSk Investigational Site
| Rangwick, Sydney, New South Wales, Australia, 2031

Sponsors aLd Collaborators
GlaxoS{nithKline

|nvestigat0|;rs
Study Qirector: GSK Clinical Trials  GlaxoSmithKline
\

P> More Info;rmation

No publicatibns provided






Responsible Party: GSK ( Study Director )
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.> Purpose

The purpose

#afety Escalating Repeat IV, in Stroke Patients (MAG111539)

f
|
|
‘f
|
|
}f
|

This study is currently recruiting participants.

Verified by GlaxoSmithKline, March 2010

First Received: January 29, 2009 Last Updated: March 31, 2010 History of Changes

Sponsor: | GlaxoSmithKline

Information provided by: | GlaxoSmithKline

ClinicalTrials.gov Identifier: | NCT00833989

*

OT this study is to is to test increasing repeat doses of GSK249320 compared to placebo in patients with

stroke.
-
%g_ndition Intervention Phase
Stroke Drug: PLACEBO Phase Ii
Drug: GSK248320
Study Type: | Interventional

Study Design:

Official Title:

Allocation: Randomized

intervention Model: Paraliel Assignment
Masking: Single Blind (Subject)

\
f[
j Endpoint Classification: Safety Study

s Further studJ details as provided by GlaxoSmithKline;

|
PrimarJr Outcome Measures:

Second

ary Qutcome Measures:

Presence of antibodies to GSK248320 will be assessed in serum samples using immunoelectro-
chemiluminescent (ECL) assay [ Time Frame: At least 16 weeks |
[ Designated as safety issue: No |

PK parameters: AUC(0-), Cmax, Tmax, T1/2 after second dose, clearance, volume of distribution
[ Time Frame: At least 16 weeks ] [ Designated as safety issue; No ]
Gait velocity, Berg Balance, Fugl-Meyer Motor Assessment, Box and Blocks, grip strength
(dynamometer), modified Rankin, Barthel, NIHSS, Transcranial Magnetic Stimulation (TMS), and

MRI [ Time Frame: At least 16 weeks ] [ Designated as safety issue: No ]

A Single-Blind Study of the Safety, Pharmacokinetics and Pharmacodynamics of Escalating Repeat
Doses of GEK249320 in Patients With Stroke

Adverse events (AEs), vital signs, physical examination (incl. full neurological exam.), 12-lead
FCGs, nerve conduction tests (NCTs), magnetic resonance imaging {(MRI) and clinical laboratory
tests [ Time Frame: 16 weeks ] [ Designated as safety issue: No ]






| ! ,L,.??

e To prlore linear or non-linear relationships between exposure parameters and one or a
combination of PD endpoints. Possible extension to a disease progression model, if feasible
[ Time Frame: At least 16 weeks ] [ Designated as safety issue: No ]

s Exploratory biomarker levels, such as S1008 [ Time Frame: At least 16 weeks ]
[ Designated as safety issue: No |

Estimated Enroliment: 40

Study Start Date: July 2009

Estimated Study Completion Date:  April 2011

Estimated Primary Completion Date: April 2011 (Final data collection date for primary outcome

measure)

Arms Assigned Interventions

ACTIVE! Experimental Drug: GSK249320

1.V. infusion

PLACEBOQ: Placebo Comparator Drug: PLACEBO

Placebo

Detailed |Description:

GSK249320 is a humanised monoclonal antibody (mAb) that binds with high specificity to myelin-
associated glycoprotein (MAG) and antagonises or neutralises MAG-mediated inhibition and has been
shown to improve functional recovery after stroke in pre-clinical models, possibly by promoting
neuroregeneration and plasticity. The present study is the first in patients with stroke. The main aim of

this

study is to select tolerated doses of GSK249320 that can be used in future trials to evaluate its ) .

efficacy in improving clinical function in patients recovering from stroke. This clinical trial is designed as a
placebo-controlied, single-blind, multicenter study to investigate the safety, pharmacokinetics (PK) and -

pha

rmacodynamics (PD) of escalating repeat |V doses of GSK249320. Three sequential dose escalation

cohorts (1, 5 and 15 mg/kg) are planned, with 8 patients on placebo and 8 on active in cohort 1 and 4
patients on placebo and 8 on active in cohorts 2 and 3. Each patient will receive 2 repeat |V doses 9 1
days ap?rt and assessments will extend to at least 16 weeks,

P> Eligibility

Ages Eligible for Study: 18 Years to 90 Years
Genders Eligible for Study: Both

Accepts H

Criteria

ealthy Volunteers:  No

Inclusion Criteria:

Have a confirmed diagnosis of stroke
Stroke onset must be within the last 24-72 hours.
Have a stroke that is either:

radiologically confirmed to be ischaemic and supratentorial. The diameter of the ischemic lesion is f.’
>15mm in any singlle direction or the volume is =4cc. OR i

radiologically confirmed to be an intracerebral hemorrhage that is supratentorial, deep (i.e., blood
must not directly contact cerebral cortex) and with minimal or no intraventricular extension. The
Intracerebral Hemorrahage (CH) score must be 0-2 and is calculated based on age, Galsgow coma
Scale score ad the initial CT or MRI findings for the index stroke. See the SOM for the full calculation
prd‘medure,

Have a total NIHSS score of 3-21.

Héve an upper and/or lower limb deficit defined as:

Sct)re of 1-3 on the NIHSS Motor Arm question, and palpable and observable voluntary extension or
ﬂe‘ fon of the fingers. AND/OR b. Score of 1-3 on the NIHSS Motor Leg question

Aded 18-90, inclusive.

Mgle subjects and females of non-child-bearing potential are allowed to participate in this study.
Females of child-bearing potential are also allowed to participate in this study provided they are using
a contraceptive method with a failure rate of <1%.
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Exclusion CLteria:
. Histoﬁ'y of a previous symptomatic stroke within 3 months prior to study entry.

- « Presence of significant disability prior to the current strokd. Significant disability is defined as having a
pre-stroke Rankin score of »2.

+ Presence of depression that is active and not adequately pontrolled such that it interferred with major
activities of daily living immediately prior to the current stroke.

« Subjects who are not alert or are unresponsive as defined by a score of 2 or 3 on the NIHSS Level of
Consciousness question (question #1a).

« Presence of significant aphasia as likely to confound or interfere with completion of the study
assessments.

e Presence of peripheral heuropathy, including diabetic neuropathy, which is clinically active and
symptomatic at time of screening.

= Presence of neurological or psychiatric disease, such as dementia or mild cognitive impairment, prior
to study entry that is likely to confound clinical evaluations.

e Pregence of a demyelinating disease, such as multiple sclerosis.

+ Evidence of other chronic co-morbid conditions or unstable acute systemic illnesses which, in the
opiniion of the investigator, could shorten the subject's survival or fimit his/her ability to complete the
study.

« History of sensitivity to heparin or heparin-induced thrombocytopenia,

e Presence of QTcB > 500 msec; or uncorrected QT »600msec (machine or manual over-read) on
baseline ECG.

o Contraindication to TMS, such as:

e metal present, such as hardware or plate on the scalp in the area to which TMS will be applied,

lanted cardiac pacemaker, implanted prosthetic heart valve, medication pump or line, metallic

lant or clip in the head/neck, electrical, mechanical or magnetic implants, neuro-stimulation device, ]
rthodontic work involving ferromagnetic matetials .

— » ocgupation or activity that may cause accidental lodging of ferromagnetic materiais or embedded metal
ments in the head. Subjects can be cleared by a head computed tomography scan.

comitant use of drugs that substantially lower seizure threshold (e.g., tricyclic antidepressants and
roleptics)

wn history of seizures or epilepsy
. b}n turnor, recent brain injury (within 5 years) associated with definite loss of consciousness, or any

e kn

history of brain surgery
e Caontraindication to MRI, such as:

« have metal present, such as implanted cardiac pacemaker, implanted prosthetic heart valve,
medication pump or line, metallic implant or ¢lip in the head/neck, electrical, mechanical or magnetic
implants, neuro-stimulation device, or orthodontic work involving ferromagnetic materials, permanent
taftooed metallic eye-liner

s odcupation or activity that may cause accidental lodging of ferromagnetic materials or embedded metal
fragments in the head. Subjects can be cleared by a head computed tomography scan.

s claustrophaobia
» Participation in any investigational rehabilitation paradigm targeting stroke recovery during the duration

of this study. _
s + The subject has participated in a clinical trial and has received an investigational product within the f"
fallowing time period prior to the first dosing day in the current study: 30 days, 5 half-lives or twice the =
dT.uration of the biological effect of the investigational product (whichever is longer).
|

Pregnant or lactating females.

* Subjects considered unwilling or unable to comply with the procedures and study visit schedule
utlined in the protocol.

|

B Contacts and Locations
Please refer(to this study by its ClinicalTrials.gov identifier: NCTQ0833989

Contacts w}
Contac{: US GSK Clinical Trials Call Center 877-379-3718

1

|
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|
- Locations /

- United Staﬂtes, California

GSK Investigational Site Not yet recruiting
Los Angeles, Califarnia, United States, 90095

GSK Investigational Site Recruiting
Orange, California, United States, 92868-4280

/
United States, Colorado

GSKH}nvestigational Site Recruiting
rc:rt Collins, Colorade, United States, 80524

GSK|Investigational Site Not yet recruiting

United Slates, Michigan
etroit, Michigan, United States, 48201

I
|
United S;tates, Oregon

[

G38HK Investigational Site Recruiting
Portland, Oregon, United States, 97239

United §1tates, West Virginia

GSK Investigational Site Suspended
Morgantown, West Virginia, United States, 26506-3180

Canad%, Ontario

GSK Investigational Site
. Toronto, Ontarig, Canada, M4N 3M5

~ Canada, Quebec
GEK Investigational Site Not yet recruiting
Montreal, Quebec, Canada, H3T 1E2

Not yet recruiting

/

Germ#ny, Baden-Wuerttemberg
G/SK investigationa! Site Recruiting
ff Ulm, Baden-Wuerttemberg, Germany, 89081
Ger ény, Niedersachsen
SK lnvestigational Site Not yet recruiting
| Hannover, Niedersachsen, Germany, 30625
Germany, Nordrhein-Westfalen

W SK Investigational Site Not yet recruiting
Essen, Nordrhein-Westfalen, Germany, 45122

Gern[nany, Sachsen

‘ ’ GSK Investigational Site Recruiting
| Leipzig, Sachsen, Germany, 04103

r
Sponsors and Collaborators
GlaP(oSmithKIine

Investi&ators
Stq’dy Director: GSK Clinical Trials GlaxoSmithKline
I

P More Information

|

No put%lications provided
Respansible Party: GSK ( Study Director )
111539

Study 1D Numbers:
Study [First Received: January 29, 2009







History of Changes

Central Nervous System Diseases
Cardiovascular Diseases
Brain Infarction

Last Updated: March 31, 2010
ClinicalTrials.goy Identifier; NCT00833989
Health Authority United States: Food and Drug Administration
Additional relev#nt MeSH terms:
Cerebral |nfarction
Nervous Bystem Diseases
Stroke

Vascular Diseases
Brain Ischemia

Brain Diseases
Cerebrovascular Disorders

ClinicalTrials.goV processed this record on April 26, 2010
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

[
|
( DIRECCION DE NUEVAS CREACIONES

Radicacion N° 05-8403
Clasificacién internacional (IPC): A61K 39/395
Concepto Téchico N° 1992

Patente de Modelo de Utilidad ]

Patente de Invencion
Via Nacional

Via BCT (fase nacional)

Cap.| [ ] Cap.

No. $ol. Internacional PCT/EP2003/008749
Fechia de Presentacion Internal. 05/08/2003

Como resultado del examen definitivo de fondo, realizado con fundamento en el
articulo 48 de la Decision 486 de la Comisidn de la Comunidad Andina, se le
comunica.

|
|

ocumentos estudiados

Des¢ripcidn: Folios: 22 a 104 como se radicé inicialmente.

Reivindicaciones: Folios: 105 a 114 como se radico inicialmente.
Folios: 163 a 166 modificadas el 28/05/2008
Folios: 177 a 180 modificadas el 30/04/2010

Figuras: Folios: 115 a 123 como se radicé iniciaimente.

Respuesta del solicitante:  Folios: 146 a 161 radicada el 28/05/2008
' Folios: 172 a 176 radicada el 30/04/2010

Prioridad: 06/08/2002, Gran Bretaria, GB0218230.1
06/08/2002, Gran Bretaria, GB0218232.7
06/08/2002, Gran Bretafia, GB0218234.3
06/08/2002, Gran Bretaria, GB0218229.3

I

2. Objeto de la invencién

Titulo de la solicitud: “Anticuerpos de glicoproteina asociada con anti-mielina
(MAG)”. ,

4%\

El objeto de la presente solicitud de patente de invencién consiste en anticuerpos
alterados para glicoproteina asociada con Mielina (MAG) y formulaciones
farmaceuticas que los contienen para tratamiento y/o profilaxis de enfermedades /
trastornos neuroldgicos.

o— 832 o

El
co
fluj

roblema planteado en esta solicitud es la necesidad de métodos novedosos
ducentes a la disminucion de la muerte celular que se presenta luego del cese de
sanguineo en los eventos de derrame cerebral.
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