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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo
45 de la Decision 486 de |la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 171 a 359 5/Agosto/2009
Reivindicaciones: Folios 360 a 369 5/Agosto/2009
Dibujos: Folios 371 a 380 5/Agosto/2009
Listado de Secuencias: Folios 381 a 406 5/Agosto/2009
Prioridad: US 60/878,831 5/Enero/2007
EP 07000211.8 5/Enero/2007
US 60/934,291 - 11/dunio/2007
EP 07020341.9 17/Octubre/2007

2. Analisis de la Prioridad
Se acepta la reivindicacidn de Prioridad porque esta solicitud fue presentada

dentro del plazo establecido (Art. 9 D 486), y su contenido técnico corresponde
con el de la prioridad reivindicada.
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3. Objeto de la invencién

Titulo de la solicitud: “Un método paral aislar una molécula de enlace especifico
derivado de desoérdenes asociados a protelnas moléculas de enlace especificas y
objetivos” (modificado en el folio 421).

El problema planteado en esta solicitu{d consiste en la necesidad de suministrar
agentes que sean especificos para un objetivo implicado en un trastorno y que
sean tolerados por el cuerpo humano.

Para resolver este problema técnico la solicitud en estudio proporciona un método
para aislar una molécula de enlace especifica.

i.
El objeto de la presente Solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP): CO7K 016/018.

4. No es una invencion (Art 15 D 486 literal (b))

El objeto de las reivindicaciones 1 — 11 no se considera una invencién porque
hace referencia a un proceso blologlco natural, que es la produccion de
anticuerpos por una célula presente en una muestra de un sujeto humano al
entrar en contacto ésta con un antlgeno

El objeto de las reivindicaciones 14 — 23, 26 — 29 y 34 no se considera una
invencién, de acuerdo con el Art CItado porque hace referencia a material
biolégico existente en la naturaleza o aguel que puede ser aislado.

5. Excepcion a la Patentabilidad (Art 20 D 486 literal (d))

El objeto de las reivindicaciones 43 ~ 46 no es patentable de acuerdo con el Art
citado.

6. Reivindicaciones relativas a un uso o a un segundo uso (Art 14 y 21 D
486) i

El uso de las reivindicaciones 41, 42 y"48 no es patentable, de acuerdo con el Art

14.

7. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

Las reivindicaciones 1, 2, 4, 12, 16, 24 25, 26 28 — 30, 34 — 36 y 49 — 51 carecen
de concision porque utilizan las expresiones “una muestra obtenida de un
paciente”’, “un fluido corporal”, “un anticuerpo”, “identificar y opcionalmente aislar”,
“purificar células B o células de memoria B, “que comprende en su regién variable
al menos una regidn determinante[de complementariedad (CDR) como se
describe en la tabla 4", “una secuencia de aminoacido de la region VH y/o VL
como se describe en las Tablas 2 y 3", “un antigeno”, “un polinucleétido”’, un
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vector”, ‘“etiquetada de una manera detectable”, “una enzima’, "un

radioisétopo”, “un fluorédforo”, “un metal pesado”, “un farmaco”, “NI-101.10 (...)" lo
cual dificulta determinar la extension del objeto que se busca proteger.

Para las expresiones “que comprende en su region variable al menos una region
determinante de complementariedad (CDR) como se describe en [a tabla 4”, “una
secuencia de aminoacido de la regién VH y/o VL como se describe en las Tablas
2 y 3" ‘“un polinucleétide”, un vector”, “NI1-101.10, NI-101.11, NI-101.12, NI-
101.13, NI-101.12F6A, NI-101.13A, y NI-101.13b", se recuerda al solicitante que
un polipéptido y un acido nucleico se caracterizan por sus secuencias de
aminoacidos y polinucledtidos, respectivamente. Asi mismo, un anticuerpo se
caracteriza por la secuencia de aminoacidos de las regiones variables de las
cadenas pesada y ligera o la secuencia de aminoacidos de los 6 CDR. Se

requiere al solicitante hacer referencia a un listado de secuencias.

Para las expresiones ‘identificar y opcionalmente aislar’, “purificar células B o
celulas de memoria B”, se sugiere al solicitante definir las condiciones en las que
se llevan a cabo estas etapas del método.

Las reivindicaciones 1, 14 — 22 y 26 utilizan las expresiones "que enlaza al
especimen pero no a las correspondientes células o tejidos de un sujeto
saludable”, “caracterizada porque es capaz de reconocer selectivamente un
neoepitopo de una proteina asociada con el trastorno”, “porque es capaz de
restablecer substancialmente el comportamiento normal”, “caracterizado porque
es reconocido por la molécula de enlace (...), que son resultados a alcanzar y no
definen a fa molécula puesto que la reivindicacién incluiria no sélo la solucién
propuesta por el solicitante, sino todas las alternativas presentes o futuras que
lleguen a ese resultado. Se sugiere reemplazarlo por las caracteristicas
esenciales o estructurales que contribuyen a la obtencién de ese efecto, como la
secuencia de aminoacidos de las regiones variables de las cadenas pesada y
ligera o la secuencia de aminoacidos de los 6 CDR.

Las reivindicaciones 37 — 40 reclaman una composicién que comprende la
molécula de enlace, el anticuerpo o fragmento de enlace, el antigeno, el
polinucledtido, el vector o la célula. Se recuerda al solicitante que una
composicion se caracteriza por sus componentes y sus proporciones dentro de la
misma.

La reivindicacion 39 no es concisa porque reclama combinaciones de los agentes
de la reivindicaciéon 39 con un agente adicional util para tratar la enfermedad de
Alzheimer, seleccionado de moléculas organicas pequenas. Anticuerpos Anti-beta
y combinaciones, lo cual dificulta determinar la extensién del objeto que se busca
proteger. Por demas se recuerda al solicitante que esta manera de reclamar no
es apropiada, porque el segundo componente se esta definiendo por su funcién o
uso, lo cual no define inequivocamente un ingrediente active como tal. Ademas en
la descripcion si bien se nombran, no se evidencia un efecto técnico generado por
la combinacion reclamada en la presente solicitud tal como sinergia, disminucidn
de dosis, disminucion de efectos secundarios etc. Por lo tanto se sugiere al
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solicitante eliminar esta reivindicacion del alcance del pliego reivindicatorio
porque no encuentra soporte en la desc;ripcién.

Se requiere al Solicitante hacer las acIa[aciones necesarias.
8. Determinacion del Estado de la Técnica
El estado de la técnica se determind cOn base en la fecha de presentacion de la

solicitud de prioridad: Enero 5 de 2007,y se encontro el siguiente documento que
anticipa el objeto de esta solicitud: '

ltem Documento . Titulo Fecha de Publicacion
Human antibodies with beta-
D1 WQO2006103116 | amyloid peptude binding capacity 5/Qctubre/2006
and their applications

D1 http://worldwide espacenet. comlpubl|cat1onDetaﬂslb|bI|o'>CC WO&RNR=2006103116&KC=&FT
=E&locale=en EP  divulga un método para aislar un anticuerpo que se une a la
proteina amiloide beta (Pag. 5, parrafo |16 y Pag. 88, parrafos 374-376).

9. Examen de Patentabilidad (Art 14 D486)
Novedad (Art 16 D488) .

La reivindicacion 12 consiste en :31 metodo de conformidad con una de

cualquiera de las reivindicaciones 1 a 11, caracterizado ademas porque

comprende fas etapas de: h

(i Purificar células B o células de memoria B de una muestra que se ha
identificado que contiene moléculas enlazantes, por ejemplo anticuerpos
que enlazan al especimen pero no a las correspondientes células o tejido
de un sujeto saludable;

(i) Obtener el repertorio de gen de inmunoglobulina para los anticuerpos a
partir de las células B o células de memoria B; y

(i)  Usar el repertorio para expresar los anticuerpos.

Comparacion de las caracteristicas técnicas esenciales, con las dei Estado de la Técnica:

Caracteristicas esenciales Cd D1 1
El método de conformidad con una de | Un método para aislar un anticuerpo que se une |
cualquiera de las reivindicaciones 1 a 11, a la proteina amiloide beta que comprende
caracterizado ademas porque comprende fas someter una muestra obtenida de un paciente
. etapas de: de una edad entre 60 - 100 afios e identificar
(i) purificar células B o células de memofia anticuerpos de unidn a la proteina amiloide
B de una muestra que se ha ! beta, caracterizado ademas porque comprende
identificado que contiene moléculas las etapas de:
enlazantes, por ejemplo anticuerpas | i) purificar células B;
gue enlazan al especimen pero no a las | ii) obtener el repertorio de gen de
correspondientes celulas o tejido de un inmunoglobulina para los anticuerpos a
‘ sujeto saludable; , partir de las celuias B o células de
(i) obtener el repertorio de gen de ' memoria B; y
inmunoglobulina para los anticuerpos,a | iii) usar el repertorio para expresar los
partir de las células B o células de anticuerpos.
] memoria B; y ' 4
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{iii) usar el repertorio para expresar los (Pag. 5, parrafo 16 y PAg. 88, parrafos 374-376)
anticuerpos.

Las caracteristicas esenciales del método de la reivindicacion 12 habian sido
divulgadas previamente en D1, el cual ensefia un método para aislar un
anticuerpo que se une a la proteina amiloide beta que comprende someter una
muestra obtenida de un paciente de una edad entre 60 — 100 afios e identificar
anticuerpos de unién a ia proteina amiloide beta, caracterizado ademas porque
comprende las etapas de: i) purificar células B; ii) obtener el repertorio de gen de
inmunoglcbulina para los anticuerpos a partir de las células B o células de
memoria B; y iii) usar el repertorio para expresar los anticuerpos (Pag. 5, parrafo
16 y Pag. 88, parrafos 374-376). D1 también ensefia que la obtencién del
repertorio de gen de inmunoglobulina comprende sintetizar el cADN del mARN de
las células B (Pag. 88, parrafa 376).

En consecuencia, la reivindicacion 12 carece de novedad, segun lo divulgado en
el documento D1,

La reivindicacién dependiente 13 no menciona alguna caracteristica que haga
nueva a la molécula de la reivindicacion 12, por lo cual se considera que es
nueva.

Nivel Inventivo (Art18 D486)

La reivindicacidén 24 consiste en la molécula de enlace de conformidad con una de
cualquiera de las reivindicaciones 14 a 23, caracterizada porque es un anticuerpo
o fragmento enlazante del mismo que comprende en su regién variabie al menos
una region determinante de complementariedad (CDR) como se describe en la
tabla 4.

Comparacién de las caracteristicas téenicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1
La molécula de enlace de conformidad con una { Un anticuerpo que se une a la proteina amiloide
de cualquiera de Ias reivindicaciones 14 a 23, beta que comprende las secuencias de
caracterizada porque es un anticuerpo o aminodacidos SEQ ID NO: 2y 4
fragmento enlazante del mismo que comprende
en su region variable al menos una regién {Pag. 9, parrafo 32)
determinante de complementariedad (CDR)
como se describe en la tabla 4.

El documento D1 se considera el estado de la técnica cercano a la invencién
definida en la reivindicacion 24 porque divulga anticuerpo que se une a la proteina
amiloide beta que comprende las secuencias de aminoacidos SEQ ID NO: 2 y 4
(Pag. 9, parrafo 32). D1 también ensefia el acido nucleico que codifica el
anticuerpo, el vector que comprende el acido nucleico, una célula hospedera que
comprende el vector (Pag. 100, reivindicaciones 14-18), una composicién
farmaceéutica y un kit que comprende el anticuerpo o el acido nucleico para el
tratamiento de la enfermedad de Alzheimer (Pag. 101, reivindicaciéon 23, Pag.
104, reivindicacion 42).
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i
La diferencia entre la invencién, definida en la reivindicacion 24 y el anticuerpo de
D1 consiste en que la solicitud reclama CDRs con secuencias especificas.

Esta diferencia no parece conceder un Iefec:to tecnico inesperado o una ventaja al
anticuerpo reclamado en esta sohcntud porgque no parece presentar una mayor
afinidad a las estructuras patologicas relacionadas con la enfermedad de
Alzheimer. |

i
El problema técnico objetivo de esta solicitud consiste en la necesidad de
anticuerpos para el tratamiento de la enfermedad de Alzheimer alternativos a los
ya conocidos en D1. '

Teniendo en cuenta que D1 ya divulgaba un método para aislar un anticuerpo que
se une a la proteina amiloide beta quejcomprende someter una muestra obtenida
de un paciente de una edad entre 60 —i100 afios e identificar anticuerpos de unién
a ia proteina amiloide beta, caracterizado ademas porque comprende las etapas
de: i) purificar células B; ii) obtener el repertorlo de gen de inmunoglobulina para
los anticuerpas a partir de las células B o celulas de memoria B; vy iii} usar el
repertorio para expresar los anticuerpps (Pag. 5, parrafo 16 y Pag. 88, parrafos
374-376), y que el anticuerpo que se une a la proteina amiloide beta comprende
las secuencias de aminoacidos SEQ ID NO: 2 y 4 (Pag. 9, parrafo 32), la persona
del oficic medianamente versada en |a materia habria inferido sin mucho esfuerzo
de su parte, utilizar tejido cerebral para el tamizaje de anticuerpos que se unen a
moléculas conocidas y relacionadas, con la enfermedad de Alzheimer', para
obtener mas anticuerpos con la rnisma1actividad.

De manera que la solucion propuesta por esta solicitud en la reivindicacién 24 y
su dependiente 25 y en las reivindicaciones 30 — 33, 35 — 40, 47 y 49 - 51, es
obvia y no tiene Nivel Inventivo.

10.Conclusion

Los requisitos de Patentabilidad de la isresente Solicitud estan afectados asi:

J

ltem Documento Reivindicaciones afectadas Requisito que afecta
12,13, 24, 25, 30 = 33, 35 =40, Novedad y Nivel
1 D1 02006103116 | 47 y 49 - 51 , Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta (60) dias contados a partir de la fecha de notificaciéon de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran' los impedimentos para la concesion, se
denegara la patente.

1 V. Geylis et al. Immunotherapy of Alzhelmers disease (AD). From murine models to anti-amyloid
beta (AB) human monocional antibodies. Autoimmunity Reviews, Vol. 5, Pag. 33-39. Publicado en
energ de 2006.
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Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término
faltante para dar respuesta a este requerimiento y presentarla por escrito.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

3 8 SET. 2012

Elaberado por. Juan David Moncaleano Fz/g“l/

Revisado por: Consuelo Leguizamén L.
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Immunotherapy of Alzheimer’s disease (AD): From murine models

to anti-amyloid beta (AR) human monoclonal antibodies™
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Abstract

The deposition of amyloid beta (AR) protein is a key pathological feature in Alzheimer’s disease {AD). In murine models
of AD, both active and passive immunization against AR induce a marked reduction in amyloid brain burden and an
improvement in cognitive functions. Preliminary results of a prematurely ferminated clinical frial where AD patients were
actively vaccinated with aggregated AR bear resemblance to those documented in murine models. Passive immunization of
AD patients with anti-Ap antibodies, in particular human antibodies, is a strategy that provides a more cautious management
and control of any undesired side effcets. Sera of all healthy adults contain anti-Af IgG autoimmune antibodies. Hence
antigen-commiitted human B-cells are casily immortalized by Epstein-Barr virus (EBV) into anti-AB secreting cell lines,
Two anti-AR human monoclonal antibodies which we recently prepared bind to the N-terminus of AR peptide and were
shown to stain amyloid plaques in non-fixed brain sections from an AD patient,

It is anticipated that specifically selected anti-AP human monoelonal antibodies could reduce and inhibit deposits of
amyloid in brain while aveiding the cognitive decline that characterizes AD. In the future, this type of antibody may prove to
be a promising immune therapy for the disease.

D 2005 Elsevicer B.V. All rights reserved.

Keywords: Alzheimer's disease; Amyloid betn: Epsiein-Barr virus; Human monoclonal antibodies; Immunotherapy
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1. Introduction

Alzheimer’s disease (AD} is an incurahle, dis-
abling and devastating illness which affects a sig-
nificant proportion of the elderly people in the
Western world. Brain region-specific amyloid-beta
(A3} deposits are a key pathological feature of the
disease. Familial forms of AD have been linked io
mutations in the amyloid precursor protein (APP)Y and
the Presenilin genes. The current treatments of AD
provide only symptomatic relief and are pracucally
inefficient. Based on recent studies in murine models
of AD, a novel approach for immune therapy of AD
patients has been put forward. Accordingly, circulating
anti-A [} antibodies prevent de novo development and
reduce existing deposits of harmful AR in the brain
with a concurrent improvement of cognitive functions.

2. Studies in transgenic mouse models of AD

Several models of transgenic mice which express
mutant forms of human amyloid precursor protein
{APP) and Presenilin 1 {PS1) | 1] exhibit an age-related
AD-like phenotype, characterized by progressive cog-
nitive impairment and accompanied by the accumula-
tion of A3 plaques in the brain. Immunization of young
transgenic mice with a synthetic A3 peptide inhibited
amyloid deposition in the brain. whereas in older mice,
already exhibiting the characteristic amyloid plaques,
there was a marked reduction in brain amyloid burden
(2.3]). Moreover, there was an improvement in the
cognitive level following vaccination of mice with
the AP peptide [4--7]. These effects were documented
also in transgenic mice that were passively immunized
with rabbit polyclonal or murine monocional anti-AJ3
antibodies [8=11]. Anti-AR antibodies were shown to

penetrate inte the brain of passively immunized mice

{12] and “decorate” the amyloid plaques [8]. This is
convincing evidence that in the mice with an intact
brain-blood barrier (BBB}), the anu-ApR antibodies
were accessible to the brain. Interestingly, some of
the injected monoclonal anti-A{3 antibodies did not
affect the amyloid burden in vivo despite the facr that
they bound the A peptide in vitro [8]. Thus, the
specific binding of synthetic A peptide is not by itself
a proof of the in vivo effcctivencss of the antibody.

3. Human studies
3.1, Anti-Aff antibodies in human sera

APP is a normal constituent of the membrane in
different types of cells and AB is one of its break-
down products. Scveral studies showed naturally
occuring autoimmune anti-Afy antibodies in scra of
all healthy adults and also in AD patients {13-18].
The fact that some swdies claim higher titres in AD
patients whereas others show the contrary is probably
related to the ditferences in the form of the AR
antigen used in the anti-A3 ELISA’s. Significantly.
quantirative assessment of anti-Afl antibodies by
ELISA using an antigen that has a multifaceted strue-
ture is most likely misleading. However, qualitative
differences of anti-Ap antibodies such as affinity,
cpitope specificity and biological characteristics prob-
ably would be unveiled by using more sophisticated
assays. Thus, anti-A{3 antibodies derived from healthy
adults may induce completely different effects in vivo
if compared to equal concentrations of anti-A{ anu-
bodies from AD patients. The diversity of anti-Ap
antibodies in normal human serum. in relation for
example to epitope specificity, is mirrored in intrave-
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nous immunoglobuling (TVIG), a commercially avail-
ahle preparation of pooled human immunecglobulins
(18] In fact, TVIG is an excellent source of physio-
logically normal non-pathogenic anti-Ap antibodies
{19-21]. Molecular analysis of the v-region of anti-
Af3 antibodies in normal human serum, the relatively
high serum titres of these antibodies and the fact that
serum anti-Afs antibodies are IgG's [15~18] support
the notion that the antibodies arc induced by a spe-
cific antigen-driven immune process [22] and that
they probably fulfill a physiological function in the
homcostasis of APP and ApP.

3.2, Adctive immumization

The promising results of unmune therapy in the
murine AD models focused increased interest on a
similar approach in patients. A multicenter clinical
trial was initiated whereby AD patients were immu-
nized with pre-aggregated AR peptide (AN1792),
The trial was terminated prematurely because some
patients developed symptoms consistent with menin-
goencephalitis [23-28]. Although the results of the
incomplete clinical trial are consistent with the mur-
ime model they cannot unequivocaily confirm that
active AP vaccination induces a dramatic improve-
ment in the pathological symptoms. Brain tissue of
the actively immunized patients had an atypically
low number of diffuse and neuritic plaques but
showed no effect in regard to the vascutar amyloid,
The collapsed brain plaques in the treated patients
were swrounded by activated microglia and 1multi-
nuclear giant cells filled with an exwemely dense
amyloid {25,27]. The majority, but not all of the
vaccinated patients, developed anti-Ap antibodies
that recognized brain R-amyloid plaques [23,24,
26.28). There was an inverse cotrelation between
the increase in serum anti-Ap antibodies and the
progression of the disease. Patients with brain-reac-
tive anti-Af> antibodies had a significant slower rate
of cognitive decline than patients without brain-reac-
tive antibodies [24]. In some patients the induced
anti-A% antibodies crossed the BBB and were
detected in CSF [23,24,26]. The meningoencephalitis
that occurred in some of the patients was unrelated to
their induced anti-AR antibody titre [24] but rather
referred 10 involvement of specific T fymphocytes
[25.27].

(7]
A

3.3, Passive immunization

IVIG antibodies were shown to interfere in vitro
with the fibrillation of AP and to protect neurons
exposed to toxic concentrations of AP peptide [20).
In a clinical trial, passive immunization of AD
patients with anti-Ap antibodies purified from IVIG
markedly reduced the concentration of AP peptide in
the CSF and similarly increased serum AR, suggesting
an antibody-induced exit of AP from the brain to the
periphery. Worth mentioning is that these passively
immunized patients exhibited a certain improvement
in cognitive functions without hazardous side effects

[2t).

4. Possible mechanisms of AB-clearance by anti-A(3
antibodies

It is generally accepted that AR peptide is the
incriminating molecule that is responsible for the
neural damage in AD. This notion is further supported
by the close association between the intensified pre-
sence of amyleid plaques in the brain and the con-
current cognitive impairment in AD patients. The fact
that in murine models of AD a reversal of cognitive
impairment that follows active A immunization is
not necessanly accompanied by a wvisible change in
A burden in the brain suggests that even non-depos-
ited forms of A play a role in the pathogenesis of the
disease {6.7].

The mechanism(s) by which anti-AR antibodics
affect the clearance of AR from the brain is not yet
clear. Three hypotheses have been proposed:

1} Fe-mediated phagocytosis. Accordingly, the clear-
ance of AP is accomplished by microglia cells
attracted to the plaques that are “decorated™ with
anti-A{h antibodies [8.9]. In an ex vivo assay with
brain tissue of transgenic mice and AD patients.
only anti-A p antibodies whicl were “protective”™ in
vivo triggered microglial Fe-receptor-nmediated
phagocytosis and subsequent AR peptide degrada-
tion [8]. The finding that in a murine model of AD,
F(ab}, fragments of anti-AP antibodies were as
effective in clearance of AP as the full-length anti-
body indicated that Fe-dependent phagocytosis
was not the only mechanism involved [29].

Uil
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2) "Peripheral sink™ mechanism. Clearance of amy-
loid from the brain is accomplished by sequestra-
tion of Af from the CNS to the peripheral blood in
the presence of anti-Af} antibodies in the plasma
[6.11.19.21.30]). This theory is not compatible with
the finding that in active AR immunization of AD
patients the levels of AR in both CSF and plasma
are unaffected [24].

3) Inhibition of fibrillar aggregation. According to
this hypothesis anti-A 3 antibodies dirceted speci-
fically agamnst AP epitopes involved in the fibrilli-
zation  process  antagonize the  deposition  of
amyloid [31.32].

Antibody-induced inhibition of amyloid deposits
and clearance of preexisting ones is probably accom-
plished by more than one mechanism. Tt has been
suggested [33] that a two-phase mechanism of clear-
ance is involved in the brain. First, diffuse AP mole-
cules are rapidly cleared without microglial activation
and sccond. a lengthy clearance of compact AR fol-
lows, involving activation of microglial cells and Fe-
mediated phagoeytosis of pre-existing plaques.

In murine models of AD, effective clearance of AR
plaques in vivo was accomplished by anti-Ap anti-
bodies that protected in vitro against Afd-induced
neural injury. stained A[b plaques in brain sections
and bound in vitro to an N-terminal epitope of Ap.
In contrast, the ability of antibodies to bind soluble
A did not necessarily correlare with the etficacy of
the antibodies to clear amyloid plaques in vivo
[8.9.32]. In AR-immunized AD patients, improvement
of cognitive functions was found to be associated with
the intensity of in vitro staining of AR plaques but not
with patients”™ anti-A[3 antihody titres [24].

5. Active versus passive anti-AJ immunization

Both active and passive strategies of anti-Ap
immunization arc cffective in the mouse models of
AD. Active vaccination in AD patients induced
meningoencephalitis in some of the patients. There
was no apparent corrclation between meningocnce-
phalitis incidence among the treated patients and the
magnitude of the induced anti-AR antibody titres
23.24]. This adverse outcome of the active immuni-
zation referred primarily to T-cell response [25.27]. It
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is assumed that in conirast to active immunization,
passively administered antibodies would not elicit
such a hazardous cellular response and therefore pas-
sive antl-A{d immunization is today more acceptable
than the active vaccination. Remarkably, anti-A{ anti-
body response in ApR-immunized AD patients was
unpredictable and some cases even failed altogether
to develop anti-AP antibodies [23]. A regulation and
continuous monitoring of the dose of infuscd antibody
and the frequency of admimstration allow a reliable
handling of any adverse side effects that might follow
the passive immune therapy. In addition, detrimental
effects that may be induced by passive immunother-

“apy would subside within a short time while similar

effects that follow active immunization would prob-
ably be long-lasting.

6. Human anti-AB monoclonal antibodies

Antigen-committed B cells can be immontalized in
vitro by Epstein-Barr virus (EBV) to produce human
IgM. IgG and 1gA monoclonal antibodies {34 37}
Earlier, anti-AR antibodies were detected very intie-
quentty in cell culture supematants derived from
EBV-transformed lymphocytes from AD patients
and healthy individuals [38]. Recently we showed
that cell lines that produce human monoclonal anti-
A antibodies can be established from nearly every
healthy adult [18]. In practice, Aft-committed B ceils
are isolated using AP coated magnetic beads, immor-
talized with EBV and finally the cclls are cloned. The
selection of AR-committed B cells is a prerequisite
because of the low frequency of the specific cells in
peripheral blood lymphocytes (PBL). We analyzed

two lgM antibodies against epitope(s) located within
amine acids 1-16 at the N-terminus of the AR peptide.
This N-terminal region encloses the site involved in
fibrilfation of A, The two antibodies bind AR only
and do not bind other amyloids. thus the antibodies do
not recognize epitope(s) which characterize the com-
mon cross [3-pleated sheet structure. Once of the anti-
bodics stained the immature diffuse and core amyloid
plaques in frozen sections of AD brain, Thus, the
binding to a seemingly fibrillation epitope and the
binding to native, non-fixed AP-plaques make this
antibody a possible prototype model for an AD-pro-
tective anti-Afs human monoclonal antibody.
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In PBL, the majority of the B-cells express IgM
whereas memory CD277, 1gG™ cells comprise only
15% of B-lymphocytes [39]. Hence, IgM cell lines are
generally the most frequent outcome of EBV-infected
PBL. A dramatic increase 1n the cfficiency of EBV-
induced immeortakization of PBL including TgG .
CD27" memory B-cells is attained if EBV is used in
combination with a CpG deoxyoligomer [40]. CpG
activates memory B cells to proliferate and different-
ate making them susceptible to the immortalizing
effect of EBV. Recently we vsed CpG in combination
with EBV to produce IpG antibodies directed against
the N-terminal region of A3 [Geylis, to be published].

7. Conclusions

Active and passive anti-AR immunotherapies have
been shown to reduce AR burden and improve cog-
nitive functions in both murine models of AD and in
AD patients. A clinical trial with AD patients immu-
nized with pre-aggregated AR was prematurely
stopped because of unforeseen serious side effects
atrracting increased interest in anti-A 3 passive immu-
nization. It is tempting to speculate that human mono-
clonal antibodics corresponding to in vivo non-
pathogenic antibodies could be useful for passive
immunotherapy of AD. They are readily prepared by
immortalization of autoimmune AR-committed cells
from nearly every healthy adult. The monoclonal
antibodies, which most likely resemble those involved
normally in the homeostasis of APP and AR, would
be tolerated when administered to patients and prob-
ably would be devoid of any hazardous side effect.

Take-home messages

+ In murine models of AD, hoth active and passive
immunization against AR induce a marked redug-
tion in amyloid brain burden and an improvement
in the cognitive functions.

* Preliminary results from a clinical trial where AR
was used for active immunization of AD patients
are in accord with those of the murine model.

+ Serious adverse side effects that followed the active
anti-Ap vaccination of the AD patients suggested
alternative passive immunotherapy. Passive immu-

[
~1

nization with anti-Af antibodies is considered to
be a more cautious strategy and is expected to be
more efficiently controlled and better managed.

* In sera of all healthy adults the presence of a
variety of autoimmune anti-AR IgG antibodies
hints at the possibility of their normal physiological
role,

» Human monoclonal anti-AR secreting cell lines can
be established from nsarly every healthy adult by
immortalization of specific B cells with Epstein-
Barr virus (EBV).

* In vitro produced human monoclonat anti-Af anti-
bodies which resemble physiologically AD-protec-
tive antibodies would therefore be atiractive
candidates for future immunotherapy of AD.
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Prevalence of elevated anti-thyroid antibodies and antinuclear antibodies in children with immune
thromhocytopenic purpura.

The prevalence and significance of autoantibodies found at the time of diagnosis of childhood ITP were studied
to corelate their presence with risk for development of chronic ITP. Pratt EL. et. al. (Am I Hematol 2005; 79:
175-9) tested children presenting with acute or chronic ITP at study entry and followed for the presence of anti-
thyroid antibodies (ATA), antinuclear antibodies {(ANA), Coombs’ reactivity, and anti-human immunodefi-
ciency virus (HIV) antibodies. Thirty-one patients were enrotled in the study with a median age of 8 years and
male-to-female ratio of 1:1.8. Forty-two percent of these children had an acute course of ITP, and 58% of
children had a chronic course of ITP. Of children with acute ITF, three (23%) had an acute nonplatelet
autoantibody detected. Of the children with chronic ITP, six (33%) had at least one abnormal antibody value.
Five children (16%) tested positive for ATA. Five children had positive ANA, and of these children, 4 (80%)
had chronic ITP. No patients included in the study tested positive for HIV. These results suggest that patients
with acute ITP who also have other autoantibodies may be more likely to develop chronic JTP than those
lacking these autoantibodies.

Levels of complement in sera from inactive SLE patients, although decveased, do not influence in vitro uptake
af apaoptotic cells.

Complement factors facilitate the clearance of apoptotic cells and, when decreased, might tesult in an increased
amount of apoptotic cells found in SLE patients. To determine the influence of complement profiles from
inactive SLE patients on the in vitro phagocytosis of apoptotic cells, Grevink ME. et. al. {J Auteimmunity 2005;
24: 329-36) studied 98 consecutive SLE patients with inactive discase (SLEDAI < or = 4) and compared them
with 20 heaithy controls (HC). Levels of CH50, C3, C4, Clq, and Clr were measured. Human peripheral blood
monocytes were isolated from healthy controls and cultured for 7 days to obtain monocyte-derived macro-
phages (MDM). Jurkat cells were irradiated with UVB to induce apoptosis. Phagocvtosis was tested by
incubation of MDM with apoptotic cells in the presence of serum and quantified as phagocytosis index.
Serum from 20 patients with CHS50 < 65%, 20 patients with CH50 > or = 65%, and 20 HC were used in this
assay. All HC and 37% of patients had normal complement levels. CH50 level was decreased in 21% of
patients, C3 in 52%, C4 in 29%, Clq in 2% and Clr in 44% of patients. Between patients and HC, differences
in level of CH50, C3, and C4 were statistically significant. No correlation was found between the respective
complement levels and phagocytosis index. In most SLE patients with inactive disease, levels of one or more
compicment components are decreased. However, decreased levels of complemnent do not result in a signifi-
cantly reduced in vitro uptake of apoptotic cells by MDM.



