DI AGNOSTI C ANTI BODY ASSAY The present invention pertains to novel

di agnostic assays for the diagnosis of anyloidosis, a group of disorders
and abnorweltomssassoci ated with anyl oi d protein such aeTAPZéI0BEB0S S

di sease and rel ated aspects. In particular, an anti body assay is provided.
Anyl oidosis is not a single disease entjity but rather a diverse group of
progressi ve di sease processes characterized by extracellular tissue
deposits of a waxy, starch-like protein called anyloid, which accunul ates
in one or nore organs or body systens. As the anyloid deposits accumul ate,
they begin to interfere with the normal function of the organ or body
system There are at least 15 different types of anyl oidosis. The major
forms RTAGNASEIG/ ANBARIDIORASSAM t hout known ant ecedent, secondary
anyl oi dosis follow ng sonme other condition, and hereditary anyl oi dosis.
Secondary anyl oi dosis occurs during chronic infection or inflanmatory
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extracellular tissue deposits of a waxy, starch-like protein
called amyloid, which accumulates in one or more organs or body
15 systems. As the amyloid deposits accumulate, they begin to
interfere with the normal function of the organ or body system.
There are at least 15 different types of amyloidosis. The major
forms are primary amyloidosis without known antecedent,
secondary amyloidosis following some other condition, and

20 hereditary amyloidosis.

Secondary amyloidosis occurs during chronic infection or
inflammatory disease, such as tuberculosis, a bacterial
infection called familial Mediterranean fever, bone infections
25 (osteomyelitis), rheumatoid arthritis, inflammation of the small
intestine (granulomatous ileitis), Hodgkin's disease and

leprosy.

Amyloid deposits include amyloid P (pentagonal) component (AP),

30 a glycoprotein related to normal serum amyloid P (SAP), and
sulphated glycosaminoglycans (GAG), complex carbohydrates of
connective tissue. Amyloid protein fibrils, which account for
about 90% of the amyloid material, comprise one of several
different types of proteins. These proteins are capable of

35 folding into so-called "beta-pleated" sheet fibrils, a unique
protein configuration which exhibits binding sites for Congo red
resulting in the unique staining properties of the amyloid

protein.



resulting in the unique staining properties of the anyloid protein .Mny

di seases of aging are based on or associated with anyl oidlike proteins and
are char aspenioczways7i n part, by the buil dup of extracel | mcamrdeposssvs of
anyloid or anyloid-like material that contribute to the pathogenesis, as
wel | as the progression of the di sease., These di seases include, but are not
limted to, neurological disorders such as mld cognitive inpairnment (MI),
Al zhei ner' s di sease (AD), | i ke for instance sporadic Al zheiner's di sease
(SAD) or Fam lial Al zheimer's denentias (FAD) like Famlial British
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based on or associated with amyloid-like proteins are

15 progressive supranuclear palsy, multiple sclerosis; Creutzfeld
Jacob disease, Parkinson's disease, HIV-related dementia, ALS
(amyotropic lateral sclerosis), Adult Onset Diabetes; senile
cardiac amyloidosis; endocrine tumors, and others, including
macular degeneration.

20
Although pathogenesis of these diseases may be diverse, their
characteristic deposits often contain many shared molecular
constituents. To a significant degree, this may be attributable
to the local activation of pro-inflammatory pathways thereby

25 leading to the concurrent deposition of activated complement
components, acute phase reactants, immune modulators, and other
inflammatory mediators (McGeer et al., Tohoku J Exp Med. 174 (3):
269-277 (1994)).

30 Recently, accumulating evidence demonstrates involvement of N-
terminal modified AP peptide variants in Alzheimer’s disease.
Aiming biopsies display a presence of AR 1-40 and AP 1-42 not
only in the brain of Alzheimer’s patients but also in senile
plaques of unaffected individuals. However, N-terminal

35 truncated and pyroGlu modified AP N3pE-40/AP N3pE-42 is almost
exclusively engrained within plaques of Alzheimer’s disease
patients, making this AP variant an eligible diagnostic marker

and a potential target for drug development.



only in the brain of Al zheinmer's patients but also in senile plaques of
unaf f ected individuals. However, N-term nal truncated and pyrod u nodified
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Al zhei ner' s di sease patients, naking this Ab variant an eligible diagnostic
mar ker and a potential target for drug xdevel opnent. At present, several
commerci al manufacturers offer ELISA kits which allow a detection of Ab
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Mann, D .M, (Odaka, A., Suzuki, N. hara, Y rryl oid beta protein
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15 peptides, which differ in their C-termini and exhibit different
potencies of aggregation, fibril formation and neurotoxicity
(Shin, R.W. et al. Amyloid beta-protein (Abeta) 1-40 but not
Abeta 1-42 contributes to the experimental formation of
Alzheimer disease amyloid fibrils in rat brain. J. Neurosci. 17,

20 8187-8193 (1997); Iwatsubo, T. et al. Visualization of Abeta
2(43) and Abeta 40 in senile plaques with end-specific Abeta
monoclonals: evidence that an initially deposited species is
Abeta 42 (43) . Neuron 13, 45-53 (199%94),; Iwatsubo, T., Mann, D.M.,
Odaka, A., Suzuki, N. & Thara, Y. Amyloid beta protein (Abeta)

25 deposition: Abeta 42 (43) precedes Abeta 40 in Down syndrome.
Ann. Neurol. 37, 294-299 (1995); Hardy, J.A. & Higgins, G.A.
Alzheimer's disease: the amyloid cascade hypothesis. Science
256, 184-185 (1992); RoBner, S., Ueberham, U., Schliebs, R.,
Perez-Polo, J.R. & Bigl, V. The regulation of amyloid precursor

30 protein metabolism by cholinergic mechanisms and neurotrophin
receptor signaling. Prog. Neurobiol. 56, 541-569 (1998)). In
addition to C-terminal variability, N-terminally modified AP
peptides are abundant (Saido, T.C. et al. Dominant and
differential deposition of distinct beta-amyloid peptide

35 species, A beta N3(pE), in senile plagues. Neuron 14, 457-466
(1995) ; Russo, C. et al. Presenilin-1 mutations in Alzheimer's
disease. Nature 405, 531-532 (2000); Saido, T.C., Yamao, H.,

Iwatsubo, T. & Kawashima, S. Amino- and carboxyl-terminal



256, 184-185 (1992); Robner, S., Ueberham U., Schliebs, R, Perez-Polo, J
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Neur obi ol . 56, 541-569 (1998)). In addition to Ctermnal variability,
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dlsease and normal aging. Proc. Natl. Acad. Sci. U. S. A. 91,
8378-8382 (1%994); Liu, K. et al. Characterization of Abetall-
40/42 peptide deposition in Alzheimer's disease and young Down's
syndrome brains: implication of N-terminally truncated Abeta
species in the pathogenesis of Alzheimer's disease. Acta

20 Neuropathol. 112, 163-174 (2006)). In particular AP N3 (pE)-42 has
been shown to be a major constituent of AP deposits in sporadic
and familial Alzheimer's disease (FAD) (Saido, T.C. et al.
Dominant and differential deposition of distinct beta-amyloid
peptide species, A beta N3 (pE), in senile plagques. Neuron 14,

25 457-466 (1995) ; Miravalle, L. et al. Amino-terminally truncated
Abeta peptide species are the main component of cotton wool
plagques. Biochemistry 44, 10810-10821 (2005)).

The AP N3pE-42 peptides coexist with AP 1-40/1-42 peptides

30 (Saido, T.C. et al. Dominant and differential deposition of
distinct beta-amyloid peptide species, Abeta N3pE, in senile
plaques. Neuron 14, 457-466 (1995) ; Saido, T.C., Yamao, H.,
Iwatsubo, T. & Kawashima, S. Amino- and carboxyl-terminal
heterogeneity of beta-amyloid peptides deposited in human brain.

35 Neurosci. Lett. 215, 173-176 (1996)), and, based on a number of
observations, could play a prominent role in the pathogenesis of
AD. For example, a particular neurotoxicity of AP N3pE-42

peptides has been outlined (Russo, C. et al. Pyroglutamate-
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have greater beta- sheet forming and aggregation propen81t1es in
vitro than full-length A beta. Biochemistry 38, 10871-10877

(1999); Schilling, S. et al. On the seeding and oligomerization
of pGlu-amyloid peptides (in vitro). Biochemistry 45, 12393-
12399 (2006)). Thus, reduction of AP N3pE-42 formation should
20 destabilize the peptides by making them more accessible to
degradation and would, in turn, prevent the formation of higher

molecular weight AP aggregates and enhance neuronal survival.

However, for a long time it was not known how the pE-

25 modification of AP peptides occurs. Recently, it was discovered
that glutaminyl cyclase (QC) is capable to catalyze AP N3pE-42
formation under mildly acidic conditions and that specific QC
inhibitors prevent AP N3pE-42 generation in vitro (Schilling, S.,
Hoffmann, T., Manhart, S., Hoffmann, M. & Demuth, H.-U.

30 Glutaminyl cyclases unfold glutamyl cyclase activity under mild
acid conditions. FEBS Lett. 563, 191-196 (2004) ; Cynis, H. et
al. Inhibition of glutaminyl cyclase alters pyroglutamate
formation in mammalian cells. Biochim. Biophys. Acta 1764, 1618-
1625 (2006)).

35
Lewy body dementia (LBD) is a neurodegenerative disorder that
can occur in persons older than 65 years of age, and typically

causes symptoms of cognitive (thinking) impairment and abnormal
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15 brains of patients afflicted with DLB, however they tend to be
fewer in number than seen in patients with Alzheimer's disease.
Neurofibrillary tangles, the other micropathological hallmark of
AD, are not a main characteristic of LBD but are frequently
present in addition to amyloid plagues.

20 Amyotrophic lateral sclerosis (ALS) is characterized by
degeneration of upper and lower motor neurons. In some ALS
patients, dementia or aphasia may be present (ALS-D). The
dementia is most commonly a frontotemporal dementia (FTD), and
many of these cases have ubiguitin- positive, tau-negative

25 inclusions in neurons of the dentate gyrus and superficial
layers of the frontal and temporal lobes.

Inclusion-body myositis (IBM) is a crippling disease usually
found in people over age 50, in which muscle fibers develop
inflammation and begin to atrophy — but in which the brain is

30 spared and patients retain their full intellect. Two enzymes
involved in the production of amyloid- protein were found to be
increased inside the muscle cells of patients with this most
common, progressive muscle disease of older people, in which
amyloid-f is also increased.

35
Another disease that is based on or associated with the
accumulation and deposit of amyloid-like protein is macular

degeneration. Macular degeneration is a common eye disease that



they contain the synaptic protein al pha-synuclein as well as ubiquitin,
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Macul ar. degeneration is a common eye di sease that causes deterioration of
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the bral%&rlsigié%d frustrated to find out how little is known about

15 the causes and treatment of this blinding condition.
There are two forms of macular degeneration: dry macular
degeneration and wet macular degeneration. The dry form, in
which the cells of the macula slowly begin to break down, is
diagnosed in 85 percent of macular degeneration cases. Both eyes

20 are usually affected by dry AMD, although one eye can lose
vigsion while the other eye remains unaffected. Drusen, which are
yellow deposits under the retina, are common early signs of dry
AMD. The risk of developing advanced dry AMD or wet AMD
increases as the number or size of the drusen increases. It is

25 possible for dry AMD to advance and cause loss of vision without
turning into the wet form of the disease; however, it is also
possible for early-stage dry AMD to suddenly change into the wet

form.

30 The wet form, although it only accounts for 15 percent of the
cases, results in 90 percent of the blindness, and is considered
advanced AMD (there is no early or intermediate stage of wet
AMD) . Wet AMD is always preceded by the dry form of the disease.
As the dry form worsens, some people begin to have abnormal

35 blood vessels growing behind the macula. These vessels are very
fragile and will leak fluid and blood (hence 'wet' macular

degeneration), causing rapid damage to the macula.



clear, "straight ahead " vision is processed by the macula. Danmage to the
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high dose formula of antioxidants and zinc may delay or prevent

15 intermediate AMD from progressing to the advanced stage.
Macugen® (pegaptanib sodium injection), laser photocoagulation
and photodynamic therapy can control the abnormal blood vessel
growth and bleeding in the macula, which is helpful for some
people who have wet AMD; however, vision that is already lost

20 will not be restored by these techniques. If vision is already
lost, low vision aids exist that can help improve the gquality of
life.

One of the earliest signs of age-related macular degeneration
25 (AMD) is the accumulation of extracellular deposits known as
drusen between the basal lamina of the retinal pigmented
epithelium (RPE) and Bruch's membrane (BM). Recent studies
conducted by Anderson et al. have confirmed that drusen contain
amyloid beta. (Experimental Eye Research 78 (2004) 243 - 2506).

30
The aim of the present invention is to establish a highly
sensitive and concomitantly robust detection technigue that
allows quantitative determination of AP variants, in particular
pGlu-AP peptides, in biological samples, e.g. liquor or serum
35 samples, preferably serum samples. This is a tremendous

challenge, taking the low abundance of AP peptides in blood into

account. Having such a detection technique available is,
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teaching of the present invention are particularly useful for
15 diagnosis of amyloidosis, a group of diseases and disorders
associated with amyloid plagque formation including secondary
amyloidosis and age-related amyloidosis including, but not
limited to, neurological disorders such as Alzheimer's Disease
(AD), Lewy body dementia, Down's syndrome, hereditary cerebral
20 hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-
Dementia complex; as well as other diseases which are based on
or associated with amyloid-like proteins such as progressive
supranuclear palsy, multiple sclerosis; Creutzfeld Jacob
disease, hereditary cerebral hemorrhage with amyloidosis Dutch
25 type, Parkinson's disease, HIV-related dementia, ALS (amyotropic
lateral sclerosis), Adult Onset Diabetes; senile cardiac
amyloidosis; endocrine tumors, and others, including macular

degeneration, to name Jjust a few.

30 To meet all demands mentioned above, an ELISA based technique
would be especially preferable. The task was started with AP
N3pE ELISA, because for this AP variant an ELISA system is
already commercially available (Human Amyloid P (N3pE) Assay Kit
-IBL, Code No. 27716), which is to be used as reference and

35 internal quality control. Capturing of the AP N3pE-40 peptide
was done with the hAP (x-40) ELISA (HS) from TGC (The Genetics

Company, Inc.,Wagistrasse 23, 8952 Schlieren, Zurich area
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15 and is selected from the following group

AR 5-5-6
AR 6-1-6
AR 17-4-3
20 AR 24-2-3

The antibody according to the present invention is especially
useful in a diagnostic method to detect amyloidosis, in
particular Alzheimer's disease.

25

Description of the Figures

Figure 1
A) Detection of 10 ng/ml amyloid P N3pE-40 by increasing
30 concentrations of pGlu-6166 antibody (clone 12-1).

B) Determination of the highest concentration of pGlu-6166
antibody (clone 12-1) required for detection of 10 ng/ml amyloid
B N3pE-40.

35
Figure 2
Dot Blot analysis of hybridoma cell culture supernatants of

individual IgG producing clones.



anyl oi dosi s; endocrine tunors, and others, including nmacul ar degenerati on,
to nane just a few. To neet all demands nenti oned above, an ELI SA based

t echni queworuiohols7especi al | y preferable. The task was stamreahonsdsns Ab N3pE
ELI SA, because for this Ab variant an ELI SA systemis already comrercially
avai l abl e (Human Anyloid b (N3pE) AssayijKit -1BL, Code No. 27716), which is
to be used as reference and internal quality control. Capturing of the Ab
N3pE- 40 peptide was done with the hAb (x-40) ELISA (HS) from TGC (The
Genetics Conpany, Inc .,Wagi strasse 23, 8952 Schlieren, Zurich

ar eaSwit.: rIl and) , which should facilitate and expedite the process of

devel o mmary of the invention The present invention pertains in
parti cllemsSnag dd lhdises foroGlari Grftss Hylrerissina Wiildh Glreeesharmaktiédi24d i n
that theyding 4o Ab-peptide with a high affinity. Said high affinity means
in the context of the present invention an affinity of a K value of 10~ 7 M
or Better, preferably a KD val ue of 10 8 Mor better, and even nore
prefereml@u@ K value of 10 M- 10 - . In particular the antibody is

preferably i ant i bod te romt foII ng group
Ab 5- 5-@ AMAB@GCE]A@%T? 049 pgﬁ%ﬁ%d% afﬁel%é)r‘ff @6@ hé’@cr 3‘V¥t he present
i nvent ion tweespeaaldtaryseful in a diagnostic nmethod to det ect

anyl oi dosis, in particular Al zheimer's disease. Description of the Figures

Fi ure 1
Figure 5

Biacore analysis of hybridoma cell culture supernatants. An

overlay of monitored binding courses is illustrated graphically.

Figure ©
15 Sensograms of interaction of anti-ABN3pE antibody clone 6-1-6
with ARpE3-40.

Figure 7
Sensograms of interaction of anti-ABN3pE antibody clone 24-2-3
20  with ARpE3-40.

Figure 8
N3pE-ELISA for clone 6-1-6, standard curve of ARpE3-40.

25 Figure 9:
Sensograms of N3pE antibody clone 6-1-6.

Figure 10
Quantification of ABPE3-42 using the method of neutralization by
30 1:20 dilution in EIA buffer, pH titration with 860 pl 3.5 M

Tris.

Figure 11

Stained brain sections form Alzheimer’s disease (AD) patients
35 (A) Brain of a sporadic AD (SAD) patient stained with anti-Af

antibody 6E10, recognizing total AR,



A ) Detection of 10 ng/m anyloid b N3pE-40 by increasing concentrations of
pd u- 6166 anti body (clone 12-1). B ) Determ nation of the highest

concent r avoanmoafoogd@ u- 6166 anti body (clone 12-1) requir edtfEreocd@sssos i on of
10 ng/ M anyloid b N3pE-40. Figure 2 Dot Blot analysis of hybridoma cel

cul ture supernatants of individual |1gG producing clones. Figure 3 PepSpot
Anal ysis of pd u-6166 Hybridona Cell C ones and I BL-A b N3pE anti body.
Figure 4 12% SDS- PAGE of 2 Ong pd u-6166 anti body and hybri doma cel
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neut r alpealil 1Y e sriptlidritdfortHen faveduifdrer, pH titration with 860 m 3.5
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Definitions
The term "antibody" is used in the broadest sense and

10 specifically covers intact monoclonal antibodies, polyclonal
antibodies, multispecific antibodies (e.g. bispecific
antibodies) formed from at least two intact antibodies, and
antibody fragments so long as they exhibit the desired
biological activity. The antibody may be an IgM, IgG (e.g. IgGq,

15 IgG2, IgG3 or IgG4), IgD, IgA or IgE, for example. Preferably
however, the antibody is not an IgM antibody.

"Antibody fragments" comprise a portion of an intact antibody,
generally the antigen binding or variable region of the intact
20 antibody. Examples of antibody fragments include Fab, Fab',
F(ab')2, and Fv fragments: diabodies; single-chain antibody
molecules; and multispecific antibodies formed from antibody

fragments.

25 The term "monoclonal antibody" as used herein refers to an
antibody obtained from a population of substantially homogeneous
antibodies, i.e. the individual antibodies comprising the
population are identical except for possible naturally occurring
mutations that may be present in minor amounts. Monoclonal

30 antibodies are highly specific, being directed against a single
antigenic site. Furthermore, in contrast to "polyclonal
antibody" preparations which typically include different
antibodies directed against different determinants (epitopes),
each monoclonal antibody is directed against a single

35 determinant on the antigen. In addition to their specificity,
the monoclonal antibodies can fregquently be advantageous in that
they are synthesized by the hybridoma culture, uncontaminated by

other immunoglobulins. The "monoclonal" indicates the character



Figure 11 Stained brain sections form Al zheiner's di sease (AD) patients (A
Brain of a sporadic AD (SAD) patient stained with anti-A b anti body 6E10,
recogni ziwg 20ombosA b, (B) Brain of a sporadic A D (SAD) ppatEpesib/osgses ned

wi th N3pE anti body cl one 24-2-3, recognizing A bpE3-x, (C) Brain of a
famlial A D (FAD) patient stained wth3N3pE anti body clone 24-2-3,

recogni zi ng A bpE3-x. Detail ed description of the Invention Definitions The
term "anti body" is used in the broadest sense and specifically covers
intact afonod eedikanty kedikesingpelyeioral farn bocﬁueﬁstanﬂﬂailslp{eci fic

anti bodj es bis ific ant i.es)yfarmed fromat least
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antibody is not an I%e ant'i body. "Antibody fragments" conprise a portion of
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and Fv abodi es; e- chaln ant i e ules and
mul ti sﬁesrgiagZl (;lr%%dddloers Tt ?r:—éed é’ntqeﬁ](?diﬁqﬁ?%d%gﬂt NO%rhe term
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Monocl epalk antd bodi esy ang, hi ghlon specid.iss1 -ging 1cbglqct et agaifAgi1a single
antigenic site. Furthernore, in contrast to "polyclonal
The monoclonal antibodies herein specifically include chimeric
antibodies (immunoglobulins) in which a portion of the heavy
15 and/or light chain is identical with or homologous to
corresponding seguences in antibodies derived from a particular
species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from
20 another species or belonging to another antibody class or
subclass, as well as fragments of such antibodies, so long as

they exhibit the desired biological activity.

"Humanized" forms of non-human (e.g., murine) antibodies are

25 chimeric immunoglobulins, immunoglobulin chains or fragments
thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding
subsequences of antibodies) which contain a minimal sequence
derived from a non-human immunoglobulin. For the most part,
humanized antibodies are human immunoglobulins (recipient

30 antibody) in which residues from a complementarity-determining
region (CDR) of the recipient are replaced by residues from a
CDR of a non-human species (donor antibody) such as mouse, rat
or rabbit having the desired specificity, affinity, and
capacity. In some instances, Fv framework region (FR) residues

35 of the human immunoglobulin are replaced by corresponding non-
human residues. Furthermore, humanized antibodies may comprise
residues which are found neither in the recipient antibody nor

in the imported CDR or framework sequences.



ant i body" preparations which typically include different antibodies
directed against different determ nants (epitopes) , each nonocl onal
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15 region of the antibody is derived from an antibody produced by

immunizing macaque monkeys with the antigen of interest.

"Single-chain Fv" or "sFv" antibody fragments comprise the Vg

and Vi, domains of antibody, wherein these domains are present 1in
20 a single polypeptide chain. Generally, the Fv polypeptide

further comprises a polypeptide linker between the Vg and Vi

domains which enables the sFv to form the desired structure for

antigen binding. For a review of sFv see Pluckthun in The

Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
25 Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term "diabodies" refers to small antibody fragments with two
antigen-binding sites, which fragments comprise a heavy-chain
variable domain (Vg) connected to a light-chain variable domain
30 (Vp) in the same polypeptide chain (Vg - Vp). By using a linker
that is too short to allow pairing between the two domains on
the same chain, the domains are forced to pair with the
complementary domains of another chain and create two antigen-
binding sites. Diabodies are described more fully in Hollinger
35 et al., Proc. Natl. Acad. Sol. USA, 90:0444-06448 (1993).

An "isolated" antibody is one which has been identified and

separated and/or recovered from a component of its natural
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332 3235 “(‘%g% Lineced(%ér est'a “%Z%C(l%g%ge)q I%edl?ct Ofaf 5%?‘%21? 1992) .
ThéOhurmai Asdivema tsgdy dmcludés élanqqmtqlzféd(hms%ﬁpﬁdylf\ﬁfﬁé? giafudieg

ant i gensbipdi giyediPnRHa the antidody desngerd ived fyom.an antddaedy produced
by i muni zi ng macaque nonkeys with the antigen of i nterest, "Si ngl e-chai n

Fv" or SidfPT agrﬁqlﬁbdfsrorlaagtr‘?éjntaéltd&%y SEFHEaF A Pidorads gt it body,
wher ei yitdrgse deimibis are qyla%erﬁirid'e atsiirglea poly pepiddecham.cHeeneral |y,

'{/he Fv BR’IQCll dOtlsd%Jtl{Jrrta e ornlmseen ?‘Nipﬁl yr%ecptbledeprlelsne% ' %et&lver%r} tlhe V and
15 however, isolated antibody will be prepared by at least one

purification step.

As used herein, the expressions "cell", "cell line," and "cell
culture" are used interchangeably and all such designations

20 include progeny. Thus, the words "transformants" and
"transformed cells" include the primary subject cell and culture
derived therefrom without regard for the number of transfers.
It is also understood that all progeny may not be precisely
identical in DNA content, due to deliberate or inadvertent

25 mutations. Mutant progeny that have the same function or
biological activity as screened for in the originally
transformed cell are included. Where distinct designations are

intended, this will be clear from the context.

30 The terms "polypeptide", "peptide", and "protein", as used
herein, are interchangeable and are defined to mean a

biomolecule composed of amino acids linked by a peptide bond.

The terms "a", "an" and "the" as used herein are defined to mean
35 "one or more" and include the plural unless the context is

inappropriate.



domai ns which enables the sFv to formthe desired structure for antigen

bi ndi ng. For a review of sFv see Pluckthun in The Pharnmacol ogy of

Monocl| onavoAntodoemres, vol. 113, Rosenburg and Moore ed®CT/EP2009/058803
Springer-Verlag, New York, pp. 269-315 (1994). The term "di abodi es” refers
to small antibody fragnents with two angi gen-binding sites, which fragnents
conpri se a heavy-chain variable domain (V) connected to a |ight-chain

vari able domain (V) in the sane pol ypeptide chain (V- V) . By using a

| i nker TtHatl drydaae Shibrde ds@ saldraiv paiardey hethieden drte damsadbmai re on t he

sanme chai t he mi.ns _are .forced t jrwi th the .conpl. nt ar i ns
of anothir et et S AT AR e R RSP SRR, S
descr i bed nvdr € Hiltegd ite, Holdsergers etncaldiscdse.s NatusedAdad.thSolpragsace
90: 6444;,6448 (1993)o Ay s0l-atied Antddiody s onehich has.heen .,
identified and separated and/or recovered froma conponent of its

nat 8ir alRITG e it 2 fContCdmiatahtC CoHpGHemts Of Ghss Hetaf -als Vit GRaeas ar e

mat er i alrsl Wi serasad d dottierd,enstwdte dicagnastiteored,hemapetitdics iuses for the
antibog¥, and may incl ude %?ﬁynqg+ h%%gnnes and ot her proteinaceous or
Pr

non- pr St &l Hdcesus Wbl e %gr (¢ RIGdiEht s, the antibody will be
purified (1) to greater than 95% by wei ght of anti body as determ ned by the

Lowry nglhad.Andnsi prefer abla fiore, Lha 99%hy Melalee (2)y to a degr ee

sufficient to obtai'n at least 15 resid ermnal or 1nternal am no
acld sehjuarseE sy asse Ofetedpiiddl g vdnd S egureivat drormert 1(03) itns hshwgenei ty by
SDS- PAGR wnder 1riefucg Or RoR4UGH NehLiondidd ians s Gronpssi e blue or
preferably, silver stain. Isolated antibody includes the antibody in situ
Wi t hi n eIt N SSiTEE e a5t Whé Tomonéitt of "t HéE aritd body” s

nat ur alneema Irceyineiit aMddrdeats berpr eseml.zHIididiard D4, sdwaweven) ,i sol at ed

anti bo C!Lyn cvf- ul o‘l i n%e dolrsee%aére%d obry c%tn iec"aisc;[ e aQ:uarci tf ei rC:Laztei P ys tae Poss of

15 cognitive memory capacity such as, for example, mild cognitive
impairment (MCI), sporadic Alzheimer’s disease, Lewy body
dementia, Down's syndrome, hereditary cerebral hemorrhage with
amyloidosis (Dutch type); the Guam Parkinson-Dementia complex,
familial forms of Alzheimer’s disease like Familial British

20 Dementia (FBD) and Familial Danish Dementia (FDD); as well as
other diseases which are based on or associated with amyloid-
like proteins such as progressive supranuclear palsy, multiple
sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-
related dementia, ALS (amyotropic lateral sclerosis), inclusion-

25 body myositis (IBM), Adult Onset Diabetes, and senile cardiac
amyloidosis; and various eye diseases including macular
degeneration, drusen-related optic neuropathy, and cataract due

to beta-amyloid deposition.

30 "Amyloid B, AP or /P-amyloid™ is an art recognized term and
refers to amyloid P proteins and peptides, amyloid P precursor
protein (APP), as well as modifications, fragments and any
functional equivalents thereof. In particular, by amyloid B as
used herein is meant any fragment produced by proteolytic

35 cleavage of APP but especially those fragments which are
involved in or associated with the amyloid pathologies
including, but not limited to, APBi-ss, AP:i-40, APi-42. The amino acid

sequences of these AP peptides are as follows:



As used herein, the expressions "cell", "cell line," and "cell culture" are
used i nterchangeably and all such designations include progeny. Thus, the
wor ds "t rwobioompasnt s" and "transforned cells" include Poe/mprécymsssosubj ect
cell and culture derived therefromw thout regard for the nunber of
transfers. It is also understood that atl progeny may not be precisely
identical in DNA content, due to deliberate or inadvertent mnutations.

Mut ant progeny that have the sane function or biological activity as
screened for in the originally transformed cell are included. Were

distin ﬁ%q? ¢%&%?ﬁ§%1k§" gended, this wll be cl ear fron1the_context.

The ter ptide", and "protein", as used herein, are
inter cW@W%%ﬂM%W@ﬂWM@W@HMW

aci ds 'L@Mlbﬁ@%JAQ%@@Asmahefd@ "s%p AT ANG L0 a8 dsed -

herein are defined to nean "one or nore” "and i nclude the plural unless the
conf extCliYs Lisvaphtopid et Y fHe 1Vadglage Mdidedses and di sorders which are

caused by or associated with anyloid or anyloid-1like proteins" includes,

but is _not. Iim t ses and disorders caused by the presence or

activitp&&f'@?ﬁ%%dq%ngp t'eins in nonomeric, fibril, or polymeric state,

or anyZﬁmgﬂﬁk&ﬂ@ku+Rﬁe1Hng{Hu§ﬁAsgiﬁar1ﬂkyﬁﬂyﬂ;Gmuivﬁkﬁﬁﬂhﬁﬁidﬂﬁﬂnﬂﬂys%nﬂ

are noty t1eds1 0.0 M endocr, unoy (ﬂgp ar _

de eneraétl g}r?l %he tPehrm gdqﬂ ?o? rwiqreﬁl‘gﬁsstto assﬂgr?ég o] :iAseaIslees Ialned
@rdéﬂ§7¥§ﬂﬂﬁgﬂ1¥$hMQMYTﬁﬁMT%Q1Tﬂ%hue formation including, but not

Iinited to, secondary anyl oi dosi s and age-rel ated anyl oi dosi s such as

di seases |nclud but not limted to, neurol ogical disorders such as

Al zhei i IS IOABC- ¢l udi ng di seases or conditions characterized by
a | oss p@‘pmgﬂdm@h@nu@km@@@g%emeyﬁmhﬁWaSmﬂsiql@gmytswe

Leu-Val-Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Ile-Ile-
15 Gly-Leu-Met-Val-Gly-Gly

"pGlu-AB" or “AP N3pE” refers to N-terminally truncated forms of
AB, that start at the glutamic acid residue at position 3 in the
amino acid sequence of AP, and wherein said glutamic acid residue
20 is cyclized to form a pyroglutamic acid residue. In particular,
by pGlu-AB as used herein are meant those fragments which are
involved in or associated with the amyloid pathologies
including, but not limited to, pGlu-2APs_ss, pPGlu-2APs-s0, pP-Glu-2APs;-
42 .
25
The sequences of the N-terminally truncated forms of AP, APRs_ss,

APBs-40, APs-s; are as follows:

AP 3-42 (SEQ ID NO. 4):

30 Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-Val-
Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Ile-Ile-Gly-Leu-
Met-Val-Gly-Gly-Val-Val-Ile-Ala

AP 3-40 (SEQ ID NO. 5):

35 Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-Val-
Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Ile-Ile-Gly-Leu-
Met-Val-Gly-Gly-Val-Val



i mpai rment (MCl), sporadic Al zheinmer's disease, Lewy body denentia, Down's
syndrone, hereditary cerebral henorrhage with anyl oidosis (Dutch type) ;

t he GuamweanrkionsesssDenenti a conplex, famlial forns of AcziErRemnsWOsli sease
like Fam lial British Dementia (FBD) and Familial Danish Dementia (FDD) ;
as well as other diseases which are basgd on or associated with anyloidlike
proteins such as progressive supranucl ear palsy, nultiple sclerosis;
Creutzfeld Jacob di sease, Parkinson's di sease, H Vrel ated denentia, ALS
(amyot mmoi:i: 3&at(esm;j xiNer.oHb)s) , inclusionbody nyosi ti S (I Bl\/p Adul t Onset
Di abet es, car | oi.dosi ses

i ncl ud| ng macul %Se%e%a#eorﬁ% Iden G'rsléjl %gtd\%ptl ¢ “heur opa}/S oy Vdal

cat ar a&h@x@ﬂ@l@a@wm@w@w&amm Wﬁ@@laﬁﬂlﬁ‘ﬂl@‘fﬁﬁ&i‘d{@‘ is
an art ygcegnized, termand refers to anyloid b proteins and peptides,
anyloid b precursor protein (APP), as well as nodifications, fragnents and
any5f unctional equivalents thereof. In particular, by anyloid b as used

her ei n 1irs gmantcuany: forgmeris prodused dibpreieelid ¢ «clweayags 1ofviAiP but
especi al those fragnents which are involved in or associated with the
anyl oi d t;%ﬁshol ogies including, but not limted to, Abi_38, Abi_40, Abi_42 .
The am no acid sequences of these Ab peptides are as follows: A b 1-42 (SEQ
ID NO 1)

Asp- Ala ‘a uAﬁﬁl?&d H %&gc;§r1%§ leFp& 163P1ﬂds ﬁo %g ﬁeftldes or
LebOVal - Phe vRie-aMtE- @lh@r@gﬁ vmre@qragéw A@M@g—g@ wrATaive- | | e-

G y-Leu-Met-Val-Ay-dy-Val-Val-lle-Ala Ab 1-40 (SEQ ID NO 2 )

Asp- Ala G u-Phe-Arg-H s-Asp- Ser-d y-Tyr-G u- Val -Hs -Hs -@n-Ly s-
Leu- Val“-Phe /e Rldé’ @ACFOASEValtoqly-S8erls AdRLPd TGS &idhe ffifenity

A y- Leu- Met méalmsGay ddgpovdlatVain Adhska3d (GEQ MAING oF )

107 M, or better.
15
3. Antibody according to item 1 or 2, wherein said antibody is

a monoclonal antibody.

4, Antibody according to any of the preceding items, wherein
20 the variable part of the light chain of said antibody has a
nucleotide sequence selected from SEQ ID NOs: 49, 53, 57
and 61, or an amino acid sequence selected from SEQ ID NOs:
50, 54, 58, and 62.

25 5. Antibody according to any of the preceding items, wherein
the variable part of the heavy chain of said antibody has a
nucleotide sequence selected from SEQ ID NOs: 51, 55, 59
and 63, or an amino acid sequence selected from SEQ ID NOs:
52, 56, 60 and 64.

30

6. Antibody according to any of the preceding items, wherein
the variable part of the light chain of said antibody has
the nucleotide sequence of SEQ ID NO: 49 or the amino acid
sequence of SEQ ID NO: 50, and wherein the wvariable part of

35 the heavy chain of said antibody has the nucleotide
sequence of SEQ ID NO: 51, or the amino acid sequence of
SEQ ID NO: 52.



Asp- Al a- d u- Phe- Arg- Hi s- Asp-Ser-Qd y-Tyr-d u-Val - Hi s-H s-d n-Lys-

Leu- Val - Phe- Phe- Al a- d u- Asp-Val -d y-Ser-Asn-Lys-Gy-Ala-lle-Ile-

d y- Leu- MeD-2valoo@sy- Ay "pd u- Ab" or "Ab N3pE" refers teciureoosiosssbs y
truncated fornms of Ab, that start at the glutam c acid residue at position
3 in the amno acid sequence of Ab, andowherein said glutam c acid residue
is cyclized to forma pyroglutamc acid residue. In particular, by plQu-A Db
as used herein are neant those fragnments which are involved in or

associ at.ed wirithi ddey aerryd@ﬁcdixpﬁtttmla)giresf i ot ysht e d i ntodmd | natieeck 110,
pGIuAb338 p- 342Teseuecsof

N-termnally }%runcajfégs‘% o@art Q@éb\g % 9 éJSC? alrge&? | ows:
A b 3-42 (SEQ4 DnNG.edt)de @auerRire- Cﬁﬂ?gﬁﬂ@ SID Aé@)— Serod thayaniga- aqm -His

-H's -G n-Lysssk&tdals -seo 1p No: 54, and whereln the variable part of
Phe Phe- Al a- Glu Asp- Val - 3 y- Ser - Asn- Lys- | e-d y-Leu-

Met 2Val - G y- @S -Redex/afhate-of s d @WC(%EQEI%% 151GledtgdR Phe- Arg-Hi s
-Asp- Ser - A yediydndd Lbi\/aéEQ Hs Ndi 55,0 dr Lise LewrMalacid sequence of

Phe- Phe- Ala% @%Val y-Ser-Asn-Lys-Gy-Ala-Ile-1le-3y-Leu-

Met - Val - @ Q/aIAb338(SEQIDNO 6) : Gu- Phe-Arg-H s- Asp-
Ser-dy- Tyr-GI u- Val -His -H's -Gn-Ly s-Leu-Val -

Phe- Pheg Al a- % L?Abscﬂbvfr% q 1r§3er gﬁ'l;}'yc?f Gél'ye 3‘! ééc?lrli 1t%r>(s L%?%@ln

Met - Val - I cular t e present |on rtains to
f ol P owi ng i t@rﬁs vaniablgmtedodye f cies actErt s@emrh Ctjﬁaf‘zalicﬂ Pitndzodn Mbs

peptides or mal il SdheiLeqiteierabl e th Wb ghsafdd Nty . aino A body

according to item1l , wherein said h| gh affinity means a djssociation
const ant (I(%SqQ@ﬂQEBQﬁ SEQ ID NO: and wheréin the variable part of

the heavy chain of said antibody has the nucleotide
sequence of SEQ ID NO: 59, or the amino acid sequence of
15 SEQ ID NO: 60.

9. Antibody according to any of the preceding items, wherein
the variable part of the light chain of said antibody has
the nucleotide sequence of SEQ ID NO: 61 or the amino acid

20 sequence of SEQ ID NO: 62, and wherein the wvariable part of
the heavy chain of said antibody has the nucleotide
sequence of SEQ ID NO: 63, or the amino acid sequence of
SEQ ID NO: 64.

25 10. Antibody according to any of the preceding items, wherein

said antibody is selected from the following group:

AR 5-5-6 (Deposit No. DSM ACC 2923)
AR 6-1-6 (Deposit No. DSM ACC 2924)
30 AR 17-4-3 (Deposit No. DSM ACC 2925)
AR 24-2-3 (Deposit No. DSM ACC 2926)

or functional wvariants thereof.

35 11. Antibody according to any of the preceding items, wherein
said antibody is AP 6-1-6 (Deposit No. DSM ACC 2924).



10~ 7 M, or better. 3 . Antibody according to item1 or 2 , wherein said
anti body is a nonoclonal antibody. 4 . Antibody according to any of the

pr ecedi ngwotzermosssher ei n t he variabl e part of the |ight pclraippooofosssas d

anti body has a nucl eoti de sequence selected from SEQ I D NGs: 49, 53, 57 and
61, or an am no acid sequence selectedzfirom SEQ | D NGs: 50, 54, 58, and 62.
5 . Antibody according to any of the preceding itens, wherein the variable
part of the heavy chain of said antibody has a nucl eotide sequence sel ected
from SEQ .l D NOsibd&dy éﬁoﬁiragﬂdt@%nproﬁnt}mfﬁmﬂemﬂih@eqmm,e wed setred from

SEQ I D NGs: 0] 6 di h
pr(?cedl ng i tsgarzrlsd v%%f% @n He %\Parl ab?g pg%ﬁl Su‘a%%gao]l :}g%nbﬁ %:Cfa]dz;?/né)% th.l d

anti body has the nucl eoti de sequence of SEQ ID NO 49 or the amno acid

sequence& OfA§%@H&@ﬂwgcd®Q61§@ptﬁh%&? %ftQ?my%ﬁ%%%Bﬁn%arEe%% tQ%eQ%QYy chain

of said antibad he nucleoti de sequence of SEQ I 1, or the am no
aci 8 sequenéé a@E@blolﬁyN@S g2 hpmanagcch Gdy @é@@rrﬁcng?‘nttébé)@"ofort &
precedi ng i tzens poskerreizRmidhe varicablre pamts ahd ha oh ghtrighaiyn of said

anti body has the nucl eotide sequence of SEQ ID NGO 53 or the am no acid
sequence of SEQ ID NO 54, and wherein the variable part of the heavy chain
of sai d4ant iAnady daias stdoe micloedta de yvs eduenee pafe c8EQPnIgD iINEGms5 3,0 rorusteheénam no

acid sequence ol SEQUDNI, 96 foo. AL | b0, Abgerdi ng. g, any o the

precedi ng itens, erein the e part aln of said
antPbody has the nucl eoti de sequence of SEQ ID NO 57 or the amno acid

sequence; of ASEQHR NG B8diaRd teherein 1he Wwariabl eparty0fiants are

selected from the following group:

pGlu-APs5_ss

15 PGlu-2ABs 40
pGlu-APs_42, and
pGlu-APB;_x variants,

wherein x is an integer between 10 and 42; preferably 18 and
20 42, more preferably 30 and 42.

16. Antibody according to any of the preceding items, which is

human.

25 17. Antibody according to any of the preceding items, which is a
diabody or a single chain antibody which retains the high
affinity.

18. Antibody according to any of the preceding items, which
30 binds to the epitope bound by the antibodies defined in item
15.

19. Antibody according to any of the preceding items, which has
the complementarity determining regions of the antibodies as
35 defined in item 15.

20. Antibody according to any of the preceding items, which is
labeled.



t he heavy chain of said anti body has the nucl eoti de sequence of SEQ I D NO
59, or the am no acid sequence of SEQ ID NO 60. 9 . Antibody according to
any of theopommedisng itens, wherein the variable part ofcrheédogkisoshai n of
said anti body has the nucl eoti de sequence of SEQ ID NO 61 or the am no
acid sequence of SEQ ID NO 62, and whgrein the variable part of the heavy
chain of said antibody has the nucl eotide sequence of SEQ ID NGO 63, or the
am no acid sequence of SEQ ID NO 64. 10. Antibody according to any of the
preceding itens, wherein said antibody is selected fromthe follow ng

90245 A 17 PGS L NG DM ACE 29200 AN SFE34 Y Basait T DO ACC
2926) or funowmodndllseal icantes stthedesfiasel. Anti body according to any of the

preceding itens, wherein said antibody is Ab 6-1-6 (Deposit No. DSM ACC
2924) .12. Anti bo%y accordi n% to any of the preceding itens, wherein said
ant Pbody - s ARG iPady. Io(Bepesie %OHD%YAGGQZ@fGPYbrfﬁo%ﬂeBéd)}l@@éorDéang
to any of themrecedi ngM texs 2 oshaer eisy saicd 2ants bodw iz ca 2hemani zed or
chimeric antibody, or an antibody fragnment whi ch retains the hi gh affinity.
14. Anti body according to any of the preceding itens for use in the

det ect iZon ofCofplp speptonde oo nigrinanttsict hertedlodylss Artiiibedy iaceordiotg the
item 14, vvh rein S§al §d ;varjants are selected fromthe fol |l owing group:

pd u- A b3_x varl ant's, whersin x is an int eger between 10 and 42; preferably
1818nd 42, nore preferably 30 and 42.

24. Composition according to item 23 for the treatment,

prevention or delay of amyloidosis.

25. Composition according to item 23 or 24, wherein said
15 amyloidosis is a neurodegenerative disease selected from the
group consisting of mild cognitive impairment, Alzheimer's

disease and neurodegeneration in Down Syndrome.

26. Composition according to item 23 or 24, wherein said
20 amyloidosis is sporadic Alzheimer's disease or a Familial

Alzheimer’s dementia.

27. Composition according to item 26, wherein said Familial
Alzheimer’s dementia is Familial British Dementia or

25 Familial Danish Dementia.
28. Hybridoma cell line DSM ACC 2923.
29. Hybridoma cell line DSM ACC 2924
30
30. Hybridoma cell line DSM ACC 2925.
31. Hybridoma cell line DSM ACC 2926.
35 32. Use of the antibody as defined in any one of items 1 to 22

or the composition as defined in any one of items 23 to 27in

a diagnostic or therapeutic method.



16. Anti body according to any of the preceding itens, which is human . 17.
Ant i body according to any of the preceding itens, which is a diabody or a
si ngl e chaoroanopdzedy which retains the high affinity. »8T/Ehodoobssdy3
according to any of the preceding itens, which binds to the epitope bound
by the antibodies defined in item15. 49. Anti body according to any of the
preceding itens, which has the conplenentarity determ ning regions of the
anti bodies as defined in item 15. 20. Antibody according to any of the

pr ecedi3ty iU@msmehbmhdnﬁiM@bekedtékL3&nﬁkhodwea@d@@®kmgst@famm.of t he

preceding it , n |d ase 22. Anti body
obt ai nabl e Wﬁqoal\rg; a%%é’%ratr%b) gsr‘?‘gs(%c% g %P Sad 58M ACC 2923, DSM ACC 2924,

DSM ACC 2925, DSM ACC 2926. 23 Conposi tion conprising the antibody as

definedd n any ofsct he Rrecedi ng i tt%ms 3324wh%%%5' hiiQN 4 %gﬁ%&%%ﬁist Qd em 23
for the treatment, prevention or delay of anyloidosis ositian

accor di ng t@eﬁﬁ§ﬁ@9§“€Fa24vewﬁéﬁ@@ﬁeséﬁ&eéﬁﬁﬁof&@§i§hﬁsgébNéUFﬁﬁéﬁéﬁé%%ﬁlve

di sease sel egt ed 1far e@gthhe 1goumpeansicsid, Ng.16fh iied '¢ognistiave iameai r nent ,
Al zhei ner' s dlse e and neur odegen eratlon i n Down Syndrone. 26. Cbnp05|t|on

accordi ng t &SEEMTIEEGT 04 O wtiér S W s avd ﬁ§\0|d05|s i s sporadic

Al zhei nmer's dlsease or a Fam i al Alzhelner s dementia. 27. Conposition

according tg it &%éﬁ%ﬁyﬁg{ﬁ%“igai L fragm | i gl f%kﬂeé$F£ SmPEIERLL A Bg

Fanlll Britis i al nis
sporadic Alzheimer's disease or a Familial Alzheimer’s

dementia.

36. The use according to item 35, wherein said Familial
Alzheimer’s dementia is Familial British Dementia or

15 Familial Danish Dementia.

37. In vitro diagnostic method for the diagnosis of an amyloid-
associated disease or condition, in particular Alzheimer's
disease, comprising the following steps:

20 contacting an antibody according to any one of items 1
to 22 with a sample from a subject suspected to be afflicted
with said disease or condition, and

detecting binding of the antibody to a pGlu-amyloid
protein, preferably pGlu-AP peptide from the sample.

25

38. Diagnostic kit, comprising the antibody as defined in any
one of items 1 to 22, and instructions for use, and -

optionally - (a) further biologically active substance(s).

30 39. The diagnostic kit of item 32, wherein said further

biological substance is an inhibitor of glutaminy cyclase.

40. An oligonucleotide selected from the group consisting of SEQ
ID Nos: 23 to 48.
35
The antibodies of the invention may be useful for the diagnosis

of amyloidosis.



28. Hybridoma cell Iine DSM ACC 2923. 29. Hybridoma cell |ine DSM ACC 2924
30. Hybridoma cell |ine DSM ACC 2925. 31. Hybridoma cell |ine DSM ACC 2926.
32. Use olotbhm/mpis7body as defined in any one of itenms PCr®pr2@doossshhe
conposition as defined in any one of itens 23 to 27in a diagnostic or

t herapeutic nmethod. 33. The use accordipg to item 32 for the diagnosis of an
anyl oi d-associ ated di sease or condition. 34. The use according to item 33,
wherein said anyloidosis is a neurodegenerative di sease selected fromthe
gr oup mrasiastﬁjﬂtg)cﬁfes*ridfd tﬂ@gl’ijrt\/ie\tﬂ;jjd‘maria‘yrmj’d JusAla el et is1idivsease and

neur od at i Syndr > U I to item 33,

wher ei E)gdgrg’l%r&%a %qum \ég%l s gglo?caqp & %ﬁo SE‘% %gcelg)soe%goers a Fami|ial

Al zhei nbérm@ideirﬁ@mi |q;[1 a 3®1liThehsse aﬁwmcﬁ rfgsptk@det@me%tn wirerfgilifesai d

Fam | i al, f,zhej %%&@M 1S el il Bid . sh D%ﬁ?é“ i1 1Faad 1 al

Dani sh Denentij a. In vitro diagnostic nethod for the diagnosis of an

anyPoi dASSEEI%t e GINEASE S "eiaTidiy ISP ish Geart v tﬂez merers idissease,
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furthers o that will release the AP-peptide from the antibody.

Anti-AP-peptide antibodies may also be useful in diagnostic
assays for AP-peptide, e.g. detecting its occurrence in specific

15 cells, tissues, or serum. Thus, the antibodies may be used in
the diagnosis of amyloidosis, in particular a neurodegenerative
disease selected from the group consisting of mild cognitive
impairment (MCI), Alzheimer's disease (AD), like for instance
sporadic Alzheimer's disease (SAD) or Familial Alzheimer’s

20 dementias (FAD) such as Familial British Dementia (FBD) and
Familial Danish Dementia (FDD) and neurodegeneration in Down

Syndrome; preferably Alzheimer's disease.

For diagnostic applications, the antibody typically will be
25 labelled with a detectable moiety. Numerous labels are
available which can be generally grouped into the following

categories:

(a) Radioisotopes, such as 358, 14C, 1251, 3H, and 1311. The

30 antibody can be labeled with the radioisotope using the
techniques described in Current Protocols in Immunology, Volumes
1 and 2, Gltigen et al., Ed., Wiley-Interscience. New York, New
York. Pubs., (1991) for example and radioactivity can be
measured using scintillation counting.

35
(b) Fluorescent labels such as rare earth chelates (europium
chelates) or fluorescein and its derivatives, rhodamine and its

derivatives, dansyl, Lissamine, phycoerythrin and Texas Red are
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are described above. The chemiluminescent substrate becomes
electronically excited by a chemical reaction and may then emit

15 light which can be measured (using a chemiluminometer, for
example) or donates energy to a fluorescent acceptor. Examples
of enzymatic labels include luciferases (e.g, firefly luciferase
and bacterial luciferase; U.S. Patent No, 4,737,456), luciferin,
2,3-dihydrophthalazinediones, malate dehydrogenase, urease,

20 peroxidase such as horseradish peroxidase (HRPO), alkaline
phosphatase. 0O-galactosidase, glucoamylase, lysozyme, saccharide
oxidases (e.g., glucose oxidase, galactose oxidase, and glucose-
o-phosphate dehydrogenase), heterocyclic oxidases (such as
uricase and xanthine oxidase), lactoperoxidase, microperoxidase,

25 and the like. Techniques for conjugating enzymes to antibodies
are described in 0O'Sullivan et al., Methods for the Preparation
of Enzyme-Antibody Conjugates for use in Enzyme Immunocassay, in
Methods in Enzym (ed Langone & H. Van Vunakis), Academic Press,
New York, 73: 147-166 (1981).

30

Examples of enzyme-substrate combinations include, for example:

(i) Horseradish peroxidase (HRPO) with hydrogen peroxidase as a
substrate, wherein the hydrogen peroxidase oxidizes a dye

35 precursor (e.g. orthophenylene diamine (OPD) or 3,3',5,5'-
tetramethyl benzidine hydrochloride (TMB)):;
(ii) alkaline phosphatase (AP) with para-Nitrophenyl phosphate as

chromogenic substrate; and
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15 indirect conjugation of the label with the antibody, the
antibody is conjugated with a small hapten (e.g. digoxin) and
one of the different types of labels mentioned above is
conjugated with an anti-hapten antibody (e.g. anti-digoxin
antibody) . Thus, indirect conjugation of the label with the

20 antibody can be achieved.

The AB—antibody needs not be labeled, and the presence thereof
can be detected using a labeled antibody, which binds to the AP-
antibody.
25
The antibodies of the present invention may be employed in any
known assay method, such as competitive binding assays, direct
and indirect sandwich assays, and immunoprecipitation assays.
Zzo0la, Monoclonal Antibodies A Manual of Techniques, pp.147-158
30 (CRC Press. Inc., 1987)

Competitive binding assays rely on the ability of a labeled
standard to compete with the test sample analyte for binding
with a limited amount of antibody. The amount of AP peptide in
35 the test sample is inversely proportional to the amount of
standard that becomes bound to the antibodies. To facilitate
determining the amount of standard that becomes bound, the

antibodies generally are insolubilized before or after the
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needs netmbedlakellad, and ddwe, presence tdeyleof with a detectable moiety

(indirect sandwich assay). For example, one preferable type of
15 sandwich assay is an ELISA assay, in which case the detectable

moiety is an enzyme.
For immunohistochemistry, the tissue sample may be fresh or

frozen or may be embedded in paraffin and fixed with a

20 preservative such as formalin, for example.

Diagnostic Kits

As a matter of convenience, the antibody of the present

25 invention can be provided in a kit, i.e., a packaged combination
of reagents in predetermined amounts with instructions for
performing the diagnostic assay. Where the antibody is labelled
with an enzyme, the kit will include substrates and cofactors
required by the enzyme (e.g. a substrate precursor which

30 provides the detectable chromophore or fluorophore). In
addition, other additives may be included such as stabilizers,
buffers (e.g. a block buffer or lysis buffer) and the like. The
relative amounts of the various reagents may be varied widely to
provide for concentrations in solution of the reagents which

35 substantially optimize the sensitivity of the assay.
Particularly, the reagents may be provided as dry powders,

usually lyophilized, including excipients which on dissolution
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fixed wWlidhedAmer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
15 Familial British Dementia (FBD) and Familial Danish Dementia
(FDD) , neurodegeneration in Down Syndrome; preferably

Alzheimer’s disease.

The present invention pertains in particular to antibodies which

20 are characterized in that they bind to APR-peptide with a high
affinity. The present invention also pertains to antibodies
which are characterised in that they bind to AP-peptides or
variants thereof with a high affinity. Said high affinity means
in the context of the present invention an affinity of a Kp

25 value of 10°7 M or better, preferably a Kp value of 1078 M or
better, and even more preferably a Kp value of 1079 M - 10712 M.
Thereby, the inventive antibodies bind to AP-peptide with a

higher affinity than previously known antibodies.

30 In particular the antibody is preferably a monoclonal antibody

and is selected from the following group

AP 5-5-6 (DSM ACC 2923)

AP 6-1-6 (DSM ACC 2924)

35 AP 17-4-3 (DSM ACC 2925)
( )

AP 24-2-3 DSM ACC 2926
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group consisting of mld cognitive inpai rrrent (M), Alzheimer's disease
(ADY, like for instance sporadic Al zheiner's disease (SAD) or Fanili al
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pref er émnﬂﬁ%sze@el%r-ss 8d|C§’€é%eéflC antibody or is a human antibody.

Further, the antibody as selected from the above-mentioned group

15 can also be a functional variant of said group.

In the context of the present invention, a variant of an p-Glu-APB

peptide is in particular

20 pGlu-2APBs-ss,
pGlu-ABs_40,
pGlu—AB3_42

Further variants of AP peptides are all pGlu-APs;.-x variants, which

25 have been shown to accumulate in the brain as a consequence of
Alzheimer's disease or preceding Alzheimer's disease. X is
defined as an integer between 10 and 42, e.g. in the above pGlu-
APBs-4p, "42" would be the integer for "x"

30 In the context of the present invention a "functional variant"
of the inventive antibody is an antibody which retains the
binding capacities, in particular binding capacities with high
affinity to a pGlu-APs;_x peptide or functional variant thereof.
The provision of such functional variants is known in the art

35 and encompasses the above-mentioned possibilities, which were
indicated under the definition of antibodies and fragments
thereof.



The present invention pertains in particular to antibodies which are
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pept i de is_ in particular
antibody can be labeled; possible labels are those as mentioned
above and all those known to a person skilled in the art of

diagnostic uses of antibodies in particular.

15
Preferably, the antibody is immobilized on a solid phase.
The present invention also concerns an antibody which is
obtainable from hybridoma cell line 6-1-6 (DSM ACC 2924).
20

The present invention also relates to a composition which
comprises the antibody as defined above. In particular, said
composition is a composition for a diagnostic use, especially
for the diagnosis of a neurodegenerative disease selected from

25 the group consisting of mild cognitive impairment (MCI),
Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
Familial British Dementia (FBD) and Familial Danish Dementia
(FDD) , neurodegeneration in Down Syndrome; preferably

30 Alzheimer’s disease; in particular by detection of AP peptide or

variants thereof in a biological sample.

In another embodiment, the antibody according to the invention
and as described herein before or a fragment thereof, exhibits

35 an binding affinity to an AP oligomer, fiber, fibril or filament
which is at least 2 times, particularly at least 4 times,

particularly at least 10 times, particularly at least 15 times,



pd u- A b3-38, Further variants of Ab peptides are all pGEu-A b3 _x variants,
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The present invention also relates to a conposition which conprises the

anti body® &9 G NEFRATVET Tharticdiiiarn, 4 antibody or a fragment

thereof or the chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided as

15 described herein before, which antibody substantially binds to
soluble polymeric amyloid, particularly amyloid B (AB), including
AP monomers, in the mammalian, particularly the human brain but,
preferably, does not show any significant cross-reactivity with
amyloid precursor protein (APP).

20
The present invention relates also to humanized forms of the
antibodies as defined above, compositions comprising said
humanized antibodies and the use of said compositions for the
treatment of amyloidosis, especially for the treatment of

25 neurodegenerative disease in a mammal, in particular in a human.
Said neurodegenerative disease is in particular selected from
the group consisting of mild cognitive impairment (MCI),
Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like

30 Familial British Dementia (FBD) and Familial Danish Dementia
(FDD) , neurodegeneration in Down Syndrome. Preferably, said

neurodegenerative disease is Alzheimer’s disease.

The present invention is also directed to the following
35 hybridoma cell lines 5-5-6, 6-1-6, 17-4-3 and 24-2-3.

The present invention also pertains to the use of the antibody

or the composition comprising the antibody, both as defined



conposition is a conposition for a diagnostic use, especially for the

di agnosi s of a neurodegenerative di sease selected fromthe group consisting
of m|d cwgnbtooesssynpai rnent (MCl), Al zheiner's di seasepPCABP000jokss03 Or

i nstance sporadic Al zheinmer's disease (SAD) or Fam lial Al zheiner's
dementias (FAD) like Famlial British Penentia (FBD) and Fam |lial Danish
Denentia (FDD) , neurodegeneration in Down Syndrone; preferably Al zheiner's
di sease; in particular by detection of Ab peptide or variants thereof in a
bi ol ogiatalvesamplre.uden ianaeirhern entrodi rErign dde cantd thady. adeondimg dud drhe

i nventi.qn a Scri r.ej n,.hef qre, qr fr t thereof, exhibits an
bi ndi ngt%ajfsf % %(/%otdsguacn H%%(ﬂ%:aglgmgirl,br G eedr ?Cof ?jblraﬁ%%(r)gﬁ%fi fgr?ent which is at

| east 2Zeuinvsksgqrenatcicardiyseatsd easte 4 ad fepm gdre icdvar lgpretl dtaast oo
t'”951ﬂ¥ﬂ§k§@d¥ﬁﬂ%éﬂm&%ﬁ%méH%t%ﬂﬁ%y Ne Ranid.cul afilae ale | @ast, 2 :Qd i mes
but especially at least 25 tinmes higher than the binding affinity to an Ab
nonenerf.ol A rstiancea e i Endddifefter '@ Bitaassdy B8P )a Fr &gt dher eof or

a chi merixcantd BedyWctera ifaagmen) tihedeeafamiari :a mymnizebanriddiedy(rmp)a

f t f. i i ded as descrihed herein before, which antibod
e e T

manmmal isamdnpard;i guedidnaktlhe e nerrdian ditea geryefesradaliya 1 ldoésy not show any
signifi t..Cr re MLy 4 th amyliai d pr Qr at ei. P) .. In
anot herQ%g%ﬁé:ccitn%ngant %? ip\r%\ﬁétﬁtd;@or?r} t he l%r#lsb&g%{{)e?ﬁ; l?lr %g%%tl(oéﬁeczaelof or the
chi frer isemmitsi -body or a fragnent thereof, or a humani zed antibody or a
fragnment thereof is provided as described herein before, which antibody

substantially hinds to sol uble polyneric anylaoid, particularly anmyloid b (A
b), i nAIRFHSTGRAY moiforreieMR AR thfe drerfital™ &F & ti cul arly the human brain
but, preferably, does not show any significant cross-reactivity with

anylo'QMQﬁ%PjﬂiPpreg&>%ﬂﬂ!%ﬁpférred embodiment, said sample is a

15 liquor or cerebrospinal fluid (CSF) sample.

In a particularly preferred embodiment, the present invention

pertains to the following method:

20 In vitro or in situ diagnostic method for the diagnosis of an
amyloid-associated disease or condition, preferably Alzheimer's
disease, comprising the following steps:
contacting an antibody according to the invention with a sample,
preferably selected from a serum, liquor or CSF sample, most

25 preferably a serum sample; or a specific body part or body area
of a subject suspected to be afflicted with said condition or
disease, and
detecting binding of the antibody to a pGlu-amyloid protein,
preferably pGlu-AP peptide, from the sample.

30
More particularly, the invention relates to a method of
diagnosis of an amyloid-associated disease or condition,
preferably Alzheimer's disease, comprising detecting the
immunospecific binding of an antibody or an active fragment

35 thereof to a pGlu-amyloid protein, preferably pGlu-Af peptide, in
a sample or in situ which includes the steps of
(a) bringing the sample or a specific body part or body area

suspected to contain the amyloid protein into contact with an



The present invention relates also to humani zed fornms of the antibodies as
defi ned above, conpositions conprising said humani zed anti bodi es and the
use of sawvo0mnpemrtions for the treatnent of anyl oi dosipsr/EPemeossmbly for
the treatment of neurodegenerative disease in a manmal, in particular in a
human. Sai d neur odegenerative di sease gs in particular selected fromthe
group consisting of mld cognitive inpairnent (M), Al zheiner's disease
(AD), like for instance sporadic Al zheinmer's disease (SAD) or Fanmili al

Al zhei nert i adBire ntdras (URAR)L W ikendrarmlldral 1 B titsdd yDerrentrida n(FBD) tared

Fam | i al Ige}lrylof}l D%’EE’}}' 1(11‘!:e|:1):D) a%ecu:? qlg/generaatfﬁo Hjler}ltDQE.m ?Séas@e The

Preferalt?l sai'd neurode genera ive
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5-5-6, Bkl o1=17 a‘hd3 a%”%e%dcr%b%d e presentoddventd ot al so,.peritains to the
use of the antib f%/: or the conmposition conprisi n%&t he anti body, both as
s

def P nediidv &L F G fus @i lad At Ry & diciy oSt 1d et MRt i particul ar, this
di agnosgd)c mtlhﬁddgs tdier ectradhdds, @ln@graﬁs iaS fafn ot ikeunogegenehatdase, ditgease

| ected f t t.l ild iti t (M
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Down Syn rome; prefe nmer' s di Sease; especi aII tecting an
Abl Beptqwl@rx vartibariths tm@rS@oﬂfca P o 51 SEIns i N O 1) plapéfl@reamry theai d

sanpl e d8n A SUMRRNT & RAGOSHNY 4:0 angt her pref erred enbodi ment, said
sanple is a liquor or cerebrospinal fluid (CSF) sanple. In a parti cul arl y

preferred enbodi nent, the present invention pertains to the follow ng
met hod:Also comprised is a method of determining the extent of

amyloidogenic plagque burden in a tissue and/or body fluids
15 comprising
(a) obtalning a sample representative of the tissue and/or body
fluids under investigation;
(b) testing said sample for the presence of amyloid protein with
an antibody, particularly a monoclonal antibody according to the
20 invention, or a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof according to the
invention and as described herein before, and/or a functional
part thereof;
(c) determining the amount of antibody bound to the protein; and
25 (d) calculating the plaque burden in the tissue and/or body
fluids.

In particular, the invention relates to a method of determining
the extent of amyloidogenic plague burden in a tissue and/or

30 body fluids, wherein the formation of the immunological complex
in step ¢) is determined such that presence or absence of the
immunological complex correlates with presence or absence of

amyloid protein, in particular pGlu-AP peptides.

35 In still another embodiment, the invention relates to a
composition comprising the antibody according to the invention,
or a chimeric antibody or a fragment thereof, or a humanized

antibody or a fragment thereof according to the invention and as



In vitro or in situ diagnostic nethod for the diagnosis of an

anyl oi d-associ ated di sease or condition, preferably Al zheinmer's di sease,
conpri si ngot2hm/doadsrowi ng steps: contacting an anti body actmrdina®sdsos t he
invention with a sanple, preferably selected froma serum |iquor or CSF
sanpl e, nost preferably a serum sanpl ezzor a specific body part or body
area of a subject suspected to be afflicted with said condition or disease,
and detecting binding of the antibody to a pdu-anyloid protein, preferably
pa u- A de queptdade hdfrream tdeef ceanplres 1 Mirey part il earilona ltihe eiqﬁlMBA’H]jeCm: rel ates

to a %Q%%ﬁ%fighdora%’}%? d}rlvaacnvaenyolrm&n%scs%gleat gadardc' S RGN condition,

prefera el mer , conprising nnﬂnospeC|f IC
bi ndi ngﬁk@frame@mqaddd/y edrf eart lanst |aﬁe>wrrtagrmntpam¢ercedfan @ aPEs-idmdoi d

pr ot ei ,, jRrefier aablﬁﬁaqga!bé%ttloodqptd%oélrtfbr§%ﬁ)rfgl &/‘ /iddhshi ch i ncl udes
the steps of (a) bringing the sanplé or a specific body part or body area

suspectEIRIG Toitt & r?ktwwtdlc&ldfyotaéi%ﬂtrﬂk&ec&ﬂ%dte% th ananti body,
particularly a nonocl onal anti body accordlng to the invention, or a

chinmeric anti or a fragme er.eof , mani zed antlbody or a
r ngmer EAAERE ARSI Gt HES VI oh e e, GG e e et n bef o e,
and/ or camfgmgstels)n:aie @amlktdm/rem‘ a Whiedtaenttibedyl higfde e ipd wmduntpept i de;

(b) al l ‘&%ﬂ: %%H?J}IJTS%%?% :Ln%enl‘tq%tri qréal %rgtd: ercga(?rT rlsﬁrg‘}g?:’ tql to the

pd u- A b pepti orm n i ol ogi ca corrpl ex; ect
f ot frat iaovt idfodvhe Hanhisol legileala @mﬁﬂcéb@n@neﬁf(td)b%hfr relCicig a He priesence or

absence Qfefthed, mB{nQa! Qghf%r@rl(‘corgﬂt%& it he Presenae Weaksencs of pdu-A
b peptide in he | e or specific body part or area.. Also corrprlsed is a

met hod Tofmedet a]ﬂ?ﬁj)qdﬁ/e oé%(taeﬁftra(ﬁmeé’rﬁll edﬁfeﬁ‘u accc&% B déif in a tissue
and/ or ihadndildd ds1d as described herein before including any

functionally egquivalent antibody or any derivative or functional
15 parts thereof, in a therapeutically effective amount and,

optionally, a further biologically active substance and/or a

pharmaceutically acceptable carrier and/or a diluent and/or an

excipient.

20 In particular, the invention relates to a mixture, wherein the
further biologically active substance is a compound used in the
medication of amyloidosis, a group of diseases and disorders
associated with amyloid or amyloid-like protein such as the AP
protein involved in neurodegenerative diseases selected from the

25 group consisting of mild cognitive impairment (MCI), Alzheimer's
disease (AD), like for instance sporadic Alzheimer's disease
(SAD) or Familial Alzheimer’s dementias (FAD) like Familial
British Dementia (FBD) and Familial Danish Dementia (FDD),
neurodegeneration in Down Syndrome; preferably Alzheimer’s

30 disease.

In another embodiment of the invention, the other biologically
active substance or compound may also be a therapeutic agent
that may be used in the treatment of amyloidosis caused by
amyloid B or may be used in the medication of other neurological

35 disorders.

The other biologically active substance or compound may exert

its biological effect by the same or a similar mechanism as the



conprising (a) obtaining a sanple representative of the tissue and/or body
fluids under investigation; (b) testing said sanple for the presence of
anyl oi d pwoteiomoygssth an anti body, particularly a nonocl eocalEpaswiokssdy
according to the invention, or a chineric antibody or a fragnent thereof,
or a humani zed anti body or a fragment ghereof according to the invention
and as descri bed herein before, and/or a functional part thereof; (c)
determ ning the anmount of antibody bound to the protein; and (d)

cal cul arntmigdde gulcaque faurtdenHen itrheerttiissue and/ am hote fdtdddsnecHani sm
particular, .t. i nvention r.el.ates, .t t haod o ef er.m ni t.he, extent of
anyl oi ofgéarﬁtcl%p é)qrugj%uar Enélnlecll%lalCtj’ltg]s%)efngrﬁg/%re%ggly&/ﬁ Ui srl,ﬁégl treérdei n the

f or mat imsehefnitdyes iafmavdliogi-cal conplex in step ¢ ) is deternined such that
presence or absence of the imunol ogi cal conplex correlates with presence
or absence of anyloid protein, in particular plu-A b peptides. In still
anof helCS8YGdi lventt R KEHSv &I 1Y 1@ ldie £ A0 V8 Sopssing Gt e omsisieng t he
aﬂti bogb@mﬁﬂ@g@ﬂéﬁeﬂ _@tﬂ‘fﬁb ddd@hs,o][psa/&faﬂwﬁﬁpeaﬁ;ﬂcbm%, a fragLrent
t hereof, or .a humani zed anti bady .or. a fragnment. t hereof according to the

| nvent 167 BHa RedREe e 16 aiN BEGES 1 ARG UG SRy Fun ATy

equi valkentgeanitd kodyhesr, daren adetiiazatdive drr drgncitlilared r paracs ttylerhedfindg n a

t her ap i . ef e gmunt i r QIRY it which is a
phar mac uttﬁl?a%lsc’org&;%gaﬁ/eor? opti gﬁéﬁny&ﬁaﬁcﬁiﬂr&cg@%ﬁ Si nghalnp armaceutically

acéept atslsd-searatitérc. Yarsicttherd entsodi e o ifife dxivierms dn, o s aitd
conposiit{om iYW | Sesiddie 1anti-hodin ity @ thefapeutd caldapefif ective amount.

Furt her corrpri,sed' by the invention is a mxture conprising an anti body,

part i cErA3P e StooABhal tehttidody? Tadcordi i Gihe drugs,

antioxidants, and serotonergic receptor antagonists.
More particularly, the invention relates to a mixture comprising
15 at least one compound selected from the group consisting of
compounds effective against oxidative stress, anti-apoptotic
compounds, metal chelators, inhibitors of DNA repair such as
pirenzepin and metabolites, 3- amino-l-propanesulfonic acid (3
APS), 1,3-propanedisulfonate (1,3PDS), oa-secretase activators, B—
20 and y -secretase inhibitors, tau proteins, neurotransmitter, ,3-
sheet breakers, attractants for amyloid beta clearing /
depleting cellular components, inhibitors of N-terminal
truncated amyloid beta including pyroglutamated amyloid beta 3-
42, such as inhibitors of glutaminyl cyclase, anti-inflammatory
25 molecules, or cholinesterase inhibitors (ChEIs) such as tacrine,
rivastigmine, donepezil, and/or galantamine, Ml agonists and
other drugs including any amyloid or tau modifying drug and
nutritive supplements, and nutritive supplements, together with
an antibody according to the present invention and, optionally,
30 a pharmaceutically acceptable carrier and/or a diluent and/or an
excipient.
The invention further relates to a mixture, wherein the compound
is a cholinesterase inhibitor (ChEIs), particularly a mixture,
wherein the compound is one selected from the group consisting
35 of tacrine, rivastigmine, donepezil, galantamine, niacin and

memantine.



invention, or a chineric antibody or a fragnent thereof, or a humanized
anti body or a fragnent thereof according to the invention and as descri bed
her ei n beloreiomedsudi ng any functionally equival ent ant iPbwdyp2@9/058393
derivative or functional parts thereof, in a therapeutically effective
anount and, optionally, a further biolggically active substance and/or a
phar maceutical ly acceptable carrier and/or a diluent and/or an exci pi ent
In particular, the invention relates to a m xture, wherein the further
bioIognﬁakiyiaﬁﬂkmeemﬁmﬂﬂmuni I £hee manQUﬂﬂ;u&ﬁﬂnkﬂjkh&dmmﬁaﬂﬁduMMUﬁon
anyl oi ou S d _di so te nyl oid or
anyI0|§w1|keH%) Egiﬁufﬁé é%g?h Eﬁﬁnjg%ﬁél |ﬁv§ﬁvgﬁlél %%ﬁ%g)CQeneratlve
d|seas@§Qﬂ¥d¥ﬂQHidrﬁhﬁtﬁﬁ?%ﬁﬂﬂuiﬁﬂﬂﬁﬂ%ﬁﬂrﬁpdﬁ qAtlidbredgnist iave i npai r ment

(M), A zheidmr: « acms_/eaa%%e(p%%)blé ke firr inRiance sponadic Azhel ey’ s

di seasé (SAD) or Fanlllal Al'zheimer's denentias (FAD) like Famlial British
Denent i CEBOB" tand Fanilial Dani sh Denentia (FDD) , neurodegeneration in
Down Syndrone; preferably Al zheinmer's disease. |In another enbodinent of the

|nvent|on the ot her bio i cal l actlve subst ance, .or ¢co und also be
L bor a3 e e S e S R et SR ST 'R0 ee
by anymauddmmyrﬂmwebeﬂu&&dmnyhtﬁydﬁﬂhaxmnhnbxﬁamﬁhgeUnauohﬂglem
di sor der 3. ch 9i C&Jé AGld e suhstance Qf Cope exert
fect t egﬁyl

its bio ogl e sa or a simlar nmechani’ sn1as body
ackor dumgartrr@qaﬁletn%m issTr et B carr anrie rateedl /et rardl ismesft a?(ftq/dﬁ G by a
mul ti pldGitys ofc rel ated and/or unrel ated mechani snms of action. Generally,
the other biologically active conpound may i nclude neutron-transm ssion
enhancers, psychot herapeutic drugs,

Preferred inhibitors of glutaminyl cyclase are described in WO

2005/075436, in particular examples 1-141 as shown on pp. 31-40.
15 The synthesis of examples 1-141 is shown on pp. 40-48 of WO

2005/075436. The disclosure of WO 2005/075436 regarding examples

1-141, their synthesis and their use as glutaminyl cyclase

inhibitors is incorporated herein by reference.

20 Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/055945, in particular examples 1-473 as shown on pp.
46-155. The synthesis of examples 1-473 is shown on pp. 156-192
of WO 2008/055945. The disclosure of WO 2008/055945 regarding
examples 1-473, their synthesis and their use as glutaminyl

25 cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/055947, in particular examples 1-345 as shown on pp.
53-118. The synthesis of examples 1-345 is shown on pp. 119-133
30 of WO 2008/055947. The disclosure of WO 2008/055947 regarding
examples 1-345, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described

35 in WO 2008/055950, in particular examples 1-212 as shown on pp.
57-120. The synthesis of examples 1-212 is shown on pp. 121-128
of WO 2008/055950. The disclosure of WO 2008/055950 regarding



acetyl choline esterase inhibitors, calciumchannel bl ockers, biogenic

am nes, benzodi azepine tranquillizers, acetylcholine synthesis, storage or
rel ease ewbanmansgs7acet yl chol i ne postsynaptic receptor agemP3E®/,05880500am ne
oxi dase-A or -B inhibitors, N-nethyl- D aspartate glutamate receptor

ant agoni sts, non-steroidal anti-inflanggtory drugs, antioxidants, and
serotonergi c receptor antagonists. Mre particularly, the invention rel ates
to a mxture conprising at | east one conpound sel ected fromthe group

consi staxagnpdfe sc amraun ds refifre ctyiniktheagal rstd aticdat e sta edsytaantiylapopt oti ¢
conmpound tal .chelators,. i.nhi hitao 0 repajr o S. pirenzepin and
me'[rgbo{Elytsdelsafge%-lnz?nji%nl(;:%fsprlospaln@%sou R‘O%rsﬁecé §IC| l(ré%,ﬁ(P§e,sf%I¥nacf-'Br opanegi sul f
onate (1,3PDS), a-secretase activators, b- and g -secretase inhibitors, tau

prot ei n&, RUr QI ANSTJd ehh 113+ Sheelr byeaker:s, atdyactants J ofe amiheid
beta clearin de%g{etl ng cellul ar conponents, “i nhi'bitors of N-term nal
t r uRcatiéd 0/ et i Ad1 dditig Piredylueaindcsd lamA ¢isd Berd 2 £2- such as

i Eh: bi t595-% 0f M@L@gﬁﬂlﬁési@gﬂ%@ga@l@s ilnleaarnmtsﬂo)wdmirﬁ@#.e%omd of |
chol i nesterase inhibitors (. | s) suc tacrine,. rivastigmne, donepezil,
and/ or ﬁ@ﬁ%ﬁﬁ@rﬁﬁélmﬁa@g ISt A &r}hgfo%prao&g{sonq%&cﬁludﬁ?& “nyl oi d or

t au nodixfayimige driug Sand hautr idyinteeslippleerenttss i mnenuts iglivteansiuppl enent s,

t ogeth it L .aC i t ent  i.nv i and,

opti ona ylé;/!,asja% gﬁgﬁn&%c%%%/cla ﬁg{cg;cﬁ%ﬁtagﬁd;%c%eﬁﬁe%yan /fge;}téél iluent and/or
anléxcipient . The invention further relates to a mxture, wherein the

conpound,Jthed ghalddiesieriass ditid i (ichEdhy1 Ra/dild ardy & JAXdEe,
wherein the cog})ﬁfnd is one selected fromthe group consisting of tacrine,
ri vast i*ghite, 2 orepez43 gdl aiftidni e, 2 nisam & Iremams méCnh o2 it her

enbodi rEIH59 .t M gmiskinttess iac o dxigndle d he- I mventdtewn on pp. 59-71 of
WO 2008/110523. The disclosure of WO 2008/110523 regarding
15 examples 1-27, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128981, in particular examples 1-18 as shown on pp.
20 62-65. The synthesis of examples 1-18 is shown on pp. 65-74 of
WO 2008/128981. The disclosure of WO 2008/128981 regarding
examples 1-18, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

25 Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128982, in particular examples 1-44 as shown on pp.
61-67. The synthesis of examples 1-44 is shown on pp. 68-83 of
WO 2008/128982. The disclosure of WO 2008/128982 regarding
examples 1-44, their synthesis and their use as glutaminyl

30 cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128983, in particular examples 1-30 as shown on pp.
64-68. The synthesis of examples 1-30 is shown on pp. 68-80 of
35 WO 2008/128983. The disclosure of WO 2008/128983 regarding
examples 1-30, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.



may conprise niacin or nmemantine together with an anti body according to the
present invention and, optionally, a pharmaceutically acceptable carrier
and/ or a wol2amntoomnd/ or an excipient. In a further enbodicrmreootokssosn Xt ur es
according to the invention nmay conprise a glutam nyl cycl ase inhibitor
together with an anti body according to3the present invention and,
optionally, a pharmaceutically acceptable carrier and/or a diluent and/or
an excipient . Preferred inhibitors of glutam nyl cyclase are described in
WO 2005/ 05436 ,priaf epardd dlﬂmubjﬂxafmlcefs Jl-uldinias, 1s ol sare papfe Ib-oAl: 1 bERe

synthe5|s hown 9 40: 4 075436, The
di scl osur e ofW% raeracalrC ngrnee;%<|O eesS % Cé?l the| ?J/ %% sis and
their use @s Jiha aviniyle seyrc s e Xants Usist drs36 sig rﬁd“WOrCHt éap he6r9e18r1 nt

ref er enge.o dou Aheyo or eferd Qﬂédl@stb!rteoro% %fo @'dﬁ@'ﬂz@%z}c%gaﬁ%ﬁ{ge descri bed
in WO 2008/ 055945, in particular exanples 1-473 as shown on pp. 46-155. The

synP heSI*em5tL e dipl Ges THeA73 538 156Wre G- RelSB UES a6t A0 200811055945, The

di scl osiyra s0fe WRH2Q08/055945 iregaiding eXames: bAtafdheide synt hesi s and
their use as glutam nyl cyclase inhibitors is incorporated herein by
reference. Further preferred inhibitors of glutam nyl cyclase are descri bed
in WO Z@ﬁ&k@ﬁB%ﬁfdme@hrﬂdWiﬁor@xm@lg@&tﬂﬂ@h&y&ﬁm areppless3iLEBI The

synt hesi s 3 33, of 8/ 55947. The
di scl oglur ﬂ)fﬁ%@&%%%Séi? regar ﬁ’%neeE% Jegs % 371}5 asl/\%ek%%s (r%ltﬁ3 sis and
théPr e ds gihgt a@mnﬁhe%lyt‘cl%ﬁseemﬁmlm& ors/li 5191 r&m’vﬁbm & -helr

ref er enge.> o A1eyo g3y eferd ed d N RIADTS @fo 92'0@8@@2’8\9850%93&%%1%93 descr| bed
in WO 2008/ 055950 in particul ar exanpl es 1 212 as shown on pp. 57-120. The

synt hesi*s 6t ee%(énﬁlles tfle’}er PO FEWF G heizr esg as glutaminyl

cyclase inhibitors is incorporated herein by reference.

15 Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128986, in particular examples 1-7 as shown on pp.
65-66. The synthesis of examples 1-7 is shown on pp. 66-73 of WO
2008/128986. The disclosure of WO 2008/128986 regarding examples
1-7, their synthesis and their use as glutaminyl cyclase

20 inhibitors is incorporated herein by reference.

In still another embodiment of the invention mixtures are
provided that comprise "atypical antipsychotics"™ such as, for
example clozapine, ziprasidone, risperidone, aripiprazole or

25 olanzapine for the treatment of positive and negative psychotic
symptoms including hallucinations, delusions, thought disorders
(manifested by marked incoherence, derailment, tangentiality),
and bizarre or disorganized behavior, as well as anhedonia,
flattened affect, apathy, and social withdrawal, together with

30 an antibody, particularly a monoclonal antibody according to the
invention, but particularly a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof according
to the invention and as described herein and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an

35 excipient.

In a specific embodiment of the invention, the compositions and

mixtures according to the invention and as described herein



of WD 2008/ 055950. The di scl osure of WO 2008/ 055950 regar di ngexanpl es
1-212, their synthesis and their use as glutam nyl cyclase inhibitors is

i ncor por avecdotvaredsn by reference. Further preferred inhipbirtere@onsssos

gl utam nyl cyclase are described in WO2008/ 065141, in particul ar exanples
1-25 as shown on pp. 56-59. The synthesgs of exanples 1-25 is shown on pp.
60- 67 of WO2008/065141. The di sclosure of WO2008/ 065141 regardi ng exanpl es
1-25, their synthesis and their use as glutam nyl cyclase inhibitors is

i ncor pdtreac_tceccé haem@jmsby thef earmﬁmdyFmrtmethortﬁfcerdgeﬂbaimm Bidtars: of

gl utamn cyglas re cri ped | 105 r.t.icul anpl es
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59-71 of WD 2008/ 110523 The di scl osure of WO 2008/ 110523 regardi ng

exanpl %%k?e@%or&ﬂb‘?ir{dssyC’Hahcesda% and stlﬂedafbltys%s%% QJrPtnﬁer”u)ﬂesCBﬁ%! ase

inhibitors is incorporated herein by reference. Further preferred
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glutamn cycl ase i nhi bi tors is incorporated herein by reference
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i n par tdreldaio Exane es B0 as shows <en mp. 64-468., Thesymhesi s of
exanpl es . 1- 30E IS Izh%\ssncaornlrﬁc ﬁs 80 of WO 20508/ 128%83 The d| sc6l OSLH’D& of WO

2008/ 128883 rédar receptor antagoris
15 receptor antagonists (see pp. 47/48), sigma-1 receptor

inhibitors, histamine H3 antagonists (se p. 43),
immunomodulatory agents, immunosuppressive agents or an agent
selected from the group consisting of antegren (natalizumab),
Neurelan (fampridine-SR), campath (alemtuzumab), IR 208, NBI

20 5788/MSP 771 (tiplimotide), paclitaxel, Anergix.MS (AG 284),
SH636, Differin (CD 271, adapalene), BAY 361677 (interleukin-4),
matrix-metalloproteinase-inhibitors (e.g. BB 76163), interferon-
tau (trophoblastin) and SAIK-MS; beta-amyloid antibodies (see
p.44), cysteine protease inhibitors (see p. 44); MCP-1

25 antagonists (see pp. 44/45), amyloid protein deposition
inhibitors (see 42) and beta amyloid synthesis inhibitors (see

p. 42), which document is incorporated herein by reference.

In another embodiment, the invention relates to a mixture

30 comprising the antibody, particularly a monoclonal antibody
according to the invention, or a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof according
to the invention and as described herein before and/or the
biologically active substance in a therapeutically effective

35 amount.

The invention further relates to the use of an antibody,

particularly a monoclonal antibody according to the invention,



exanples 1-30, their synthesis and their use as glutam nyl cycl ase
inhibitors is incorporated herein by reference. Further preferred inhibitors
of gl ut arwoybiompedsase are described in WD 2008/ 128984, ipoTERR4000OFSSAS
exanpl es 1-36 as shown on pp. 63-69. The synthesis of exanples 1-36 is
shown on pp. 69-81 of WD 2008/ 128984. TFhe di sclosure of WO 2008/ 128984
regardi ng exanples 1-36, their synthesis and their use as gl utam nyl
cyclase inhibitors is incorporated herein by reference. Further preferred
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15 supranuclear palsy, multiple scler081s; Creutzfeld Jacob

disease, Parkinson's disease, HIV-related dementia, ALS
(amyotropic lateral sclerosis), Adult Onset Diabetes; senile
cardiac amyloidosis; endocrine tumors, and others, including
macular degeneration.

20
Also comprised by the present invention is a method for the
preparation of an antibody, particularly a monoclonal antibody
according to the invention, but particularly a chimeric antibody
or a fragment thereof, or a humanized antibody or a fragment

25 thereof according to the invention and as described herein
before and/or a functional part thereof and/or a pharmaceutical
composition, or a mixture comprising said antibody and/or a
functional part thereof, particularly in a therapeutically
effective amount, for use in a method of preventing, treating or

30 alleviating the effects of amyloidosis, a group of diseases and
disorders associated with amyloid plaque formation including
secondary amyloidosis and age-related amyloidosis such as
diseases including, but not limited toneurodegenerative diseases
such as mild cognitive impairment (MCI), Alzheimer's disease

35 (AD), like for instance sporadic Alzheimer's disease (SAD) or
Familial Alzheimer’s dementias (FAD) like Familial British
Dementia (FBD) and Familial Danish Dementia (FDD),

neurodegeneration in Down Syndrome; Lewy body dementia,



to the invention and as descri bed herein and, optionally, a

phar maceutically acceptable carrier and/or a diluent and/or an excipient.
In a specwDi2o1oambesdi nent of the invention, the conpositipomErand/orssas ur es
according to the invention and as descri bed herei nbefore conprise the

anti body and the biologically active swhstance, respectively, in a
therapeutically effective amount. O her conpounds that can be suitably used
in mxtures in conbination with the anti body according to the present
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pr ot eas€ iR BITEHE (e p 2 pmmwtll%ﬁla}’g@tﬂcﬁ e fr?&m "44] 45) ,

anyl oid protein dep05|t|on |nh|b|tors (see 42) and beta amyloid synthesis
| nhi bi L0982 dhpr R BSH dasuent s dnserparated st

15 preventing, treating or alleviating the effects of amyloidosis,
a group of diseases and disorders associated with amyloid plaque
formation including secondary amyloidosis and age-related
amyloidosis such as diseases including, but not limited to,
neurological disorders such as mild cognitive impairment (MCI),

20 Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
Familial British Dementia (FBD) and Familial Danish Dementia
(FDD) , neurodegeneration in Down Syndrome; Lewy body dementia,
hereditary cerebral hemorrhage with amyloidosis (Dutch type):

25 the Guam Parkinson-Dementia complex; as well as other diseases
which are based on or associated with amyloid-like proteins such
as progressive supranuclear palsy, multiple sclerosis;
Creutzfeld Jacob disease, Parkinson's disease, HIV-related
dementia, ALS (amyotropic lateral sclerosis), Adult Onset

30 Diabetes; senile cardiac amyloidosis; endocrine tumors, and
others, including macular degeneration by administering an
antibody and/or a functional part thereof, but particularly a
humanized antibody and/or a functional part thereof, or a
composition or mixture comprising such an antibody and/or a

35 functional part thereof, to an animal or a human affected by
such a disorder comprising administering the antibody in a

therapeutically effective amount.



I n anot her enbodi nent, the invention relates to a m xture conprising the
anti body, particularly a nonoclonal antibody according to the invention, or
a chi meriwoaofodoey or a fragment thereof, or a humani zedtartidoosssidr a
fragment thereof according to the invention and as described herein before
and/or the biologically active substange in a therapeutically effective
anmount. The invention further relates to the use of an anti body,
particularly a nmonocl onal antibody according to the invention, but
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described herein.

15 In a specific embodiment the invention provides a method for
retaining or increasing cognitive memory capacity but,
particularly, for restoring the cognitive memory capacity of an
animal, particularly a mammal or a human, suffering from memory
impairment by administering to an animal, particularly a mammal

20 or a human, an antibody, particularly a pharmaceutical
composition according to the invention and as described herein

before.

It is a further object of the invention to provide a therapeutic
25 composition and a method of producing such a composition as well
as a method for the treatment of amyloidosis, a group of
diseases and disorders associated with amyloid plaque formation
including secondary amyloidosis and age-related amyloidosis
including, but not limited to, neurodegenerative diseases such
30 as mild cognitive impairment (MCI), Alzheimer's disease (AD),
like for instance sporadic Alzheimer's disease (SAD) or Familial
Alzheimer’s dementias (FAD) like Familial British Dementia (FBD)
and Familial Danish Dementia (FDD), neurodegeneration in Down
Syndrome; particularly a disease or condition characterized by a
35 loss of cognitive memory capacity, using an antibody according

to the invention and as described herein before.



or a fragnment thereof, or a humani zed anti body or a fragnent thereof
according to the invention and as descri bed herein before and/or a

f unct i onavopardoobdser eof and/ or a pharmaceuti cal conposi PCEEP2@/088803 Xt Ur €
conprising said anti body and/or a functional part thereof, particularly in
a therapeutically effective anmount, forpuse in a nethod of preventing,
treating or alleviating the effects of anyloidosis, a group of diseases and
di sorders associated with anyloid plaque formation including secondary

any| oi dosigs randdge-r eltat eédvamdicirdosils tstiich st seasasnamcelafdiarg, but not
limte ur e tive di seases such,as m | nitiv rnent
(M), dd,&l ?(Eig‘l n%?a%gc g: slgjarlslé/ (aAIS}a%% e or huﬁns na(ngsecf%%orlrlacﬁ c;%rl,&i zhe| mer's
diseas@ﬂ@gmﬂﬂnaSSQﬂﬂdﬁaﬁ CAlnhdi irpey ' i adervarat i d FAD)R 1lidées R lial British

Derent i, ég(rﬁ@)v@%n!:o%@ ldgla Dan) sh ementda (R rJewadggeneration in

Down Syndrone; Le dy denent’i a, hereditary cerebral henorrhage with

any 0|d%%ﬁ%%%%ﬁﬁ(ﬂ?ﬁ%ﬁ%ﬂcaquk¥Kiunn Par ki nson-Denmenti a conplex; as well as
ot her di seases which are based on or associated with anyloid-1ike proteins
such as progressive supranucl ear palsy, nmultiple sclerosis; Creutzfeld
Jacob di sease, Parkinson's disease, H V-rel ated denentia, ALS (anyotropic
| at er alEXMMBLESSi s) , Adult Onset Diabetes; senile cardiac anyl oi dosi s;
endocrine tunors, and others, including macul ar degeneration conprising
formul ati ng an antlbody, partlcularly a nonocl onal anti body according to

t he0i ndent | Matenialpand Metdhads a chineric antibody or a fragnent thereof,
or a humani zed anti body or a fragnent thereof according to the invention in
a pharnaceutlcally acce table form Further conprised by the present

i nvent itont iEFodumatiy ForfiAditSshg, treating or alleviating the effects
of anyl oi dosis, a group of di seases and di sorders associated with anyloid
plaquephgkgation i ncl udi ng secondary anyl oi dosi s and age-rel ated

15 For the production of hybridomas, female BALB/C mice (Charles

River) of 8 weeks age were used.

Myeloma cell line
For the generation of the hybridomas, the myeloma cell line
20 SP2/0-Agld from Deutsche Stammsammlung von Mikoorganismen und

Zellkulturen was used.

Antigen
The peptide pGlu-6166 (sequence pGlu-FRHDSGC, SEQ ID NO: 65) was
25 used.

Strategy

As an immunogen, the peptide was coupled to bovine thyroglubulin

(BTG, SIGMA) via maleimid groups from three different linkers.
30 The three linkers of different length were used from N-[e-

maleimidocaproyloxy] succinimide ester (EMCS), succiminidyl-4-

(N-maleimidomethyl) -cyclohexan-1-carboxy- (6-amidocaproate)

(LCSMCC) and N-[b-maleimidopropyloxy] succinimide ester (BMPS).

35 For the detection of the generated antibodies, the same peptide
was conjugated to bovine serum albumine (BSA, SIGMA) via
maleimid groups from succinimidyl-6-[ (b-maleimido-

propionamido) hexanoate] (SMPH).



anyl oi dosi s such as di seases including, but not limted to, neurol ogical

di sorders such as mld cognitive inpairnent (M), Al zheiner's disease
(AD), |i keofero/dopmtance sporadi c Al zhei mer' s di sease ( SRADx/BEPRocEaBsshs al

Al zheinmer's denentias (FAD) like Famlial British Denentia (FBD) and

Fam | ial Danish Denentia (FDD) , neurogegeneration in Down Syndrone; Lewy
body denentia, hereditary cerebral henorrhage with anyl oidosis (Dutch type)
; the Guam Par ki nson-Denentia conplex; as well as other di seases which are
based on or associated with anyloid-1like proteins such as progressive
supranucl ear palsy, multiple sclerosis; Creutzfeld Jacob di sease,

Par ki nson's di sease, H V-rel ated denentia, ALS (anyotropic |ateral
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15 phosphate, 250 mM NaCl, pH 6.8.

2. Coupling of the maleoylated BTG with the peptide

250 pl of the peptide solution (10 mg/ml in Aqua bidest) were
mixed with 2 ml of a solution containing the maleoylated carrier

20 proteins (2.5 mg/ml) in 50 mM sodium phosphate, 250 ml NaCl, pH
6.8 and incubated for 2 h at 4 °C and further 4 h at RT.
Unreacted maleimid groups were blocked by addition of 2-
mercaptoethanole up to a concentration of 10 mM and over night
incubation at 4 °C. The resulting conjugate was dialysed against

25 10 mM sodium phosphate, 150 mM NaCl, pH 7.5 at 4 °C (3 times
buffer exchange, MW cut-off 10.000).

Conjugation of the Peptide for ELISA

Conjugation was performed in two steps via SH-groups from the

30 cystein residue of the peptide.

1. Maleoylation of the carrier protein
2 mg SMPH (50 mg/ml in N-methylpyrrolidone, NMP) was added to 2

ml of the carrier protein solution (BSA, 10 mg/ml in 0.1 mM

35 NaHCO3, pH 8.0). The reaction mixture was incubated for 1 h at
room temperature (RT). The reaction mixture was thereafter
desalted using a Sephadex G-50 column (1.5 x 14 cm), which was
equilibrated with 50 mM sodium phosphate, 250 mM NaCl, pH 6.8.



particularly a manmal or a human, an anti body, particularly a

phar maceuti cal conposition according to the invention and as descri bed
herei n. Iwoaospeedsi c enbodi ment the invention provi despaT/PPivods$303
retaining or increasing cognhitive nenory capacity but, particularly, for
restoring the cognitive nmenory capacitysof an animal, particularly a manmal
or a human, suffering fromnenory inpairnment by admnistering to an ani nal,
particularly a mammal or a hunman, an anti body, particularly a
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capaci ty that l'eads to the retention of cognitive nenory capacity. EXAMPLES

1 . Matiri%d%)and Met hods

Immunization

15 Five mice were immunized intraperitoneally for 39 days. For
immunization, a water-in-oil emulsion consisting of equal parts
of the antigen solution (consisting of equal parts of the three
different peptide-BTG-conjugates) and complete or incomplete
Freundt’s adjuvants was used.

20
Fusion
Three of the immunized mice were sacrificed by C02 incubation.
Spleens were taken and homogenized under sterile conditions.
Spleen cells and myeloma SP2/0 cells were washed several times

25 in Dulbecco’s Modified Eagle Medium (DMEM, SIGMA) and fused in
the ratio of 2,3 spleen cells : 1 SP2/0 cell using

polyethylenglycole 3350 (1 ml 50 % (w/v)). Further handling of
the fused hybridomas was performed according to standard
methodologies.

30
ELTSA

An IgG directed ELISA was used to screen the cell culture
supernatant. The test was performed in 96-well polystyrol
microtiter plates (Greiner, Cat. No. 655061). The plates were

35 coated with the BSA-pGlu-6166 peptide. 100 pl undiluted cell
culture supernatant was added to each well and incubated for 1 h

at RT. Supernatant from SP2/0 cells was used as negative



1.1 Production of antibodies Mce For the production of hybridonas,
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Deut sche Stamsamr ung von M koor gani smen und Zel | kul turen was used.
Antigen The peptide pd u-6166 (sequencespd u- FRHDSGC, SEQ I D NO 65) was

used. Strategy As an inmunogen, the peptide was coupled to bovine

t hyrogl ubulin (BTG SIGVA) via maleimd groups fromthree different

| i nker szonfhe lt.hreedrmikens dfradi fifrer entl deengtdi we e suseck d rammj\sksitive

[ emal elcrg dcocalpr oyl oxy] succinimde ester (EMCS) , succimnidyl-

(N-mal ei'm doret hyl ) -cycl ohexan- 1-carboxy- (6-am docaproate) (LCSI\/CC) and
N- [ b- rlsgitnivbopredpyd avele sledeiatian des lest ero(tBMPS)L-nRorset HeyGdetvdcitdhon of

the gengrated, | %Jétdtté@'mﬁ_sch tafl%asﬂ% Rﬁ%é&%t"é@% Cq@iélgﬁatt%%aﬁlo R g, serum

albumne (BSA,” SIGV) via maleimd ga from succi ni mdyl - 6-
I

[ ( b?nal & a@p%@]ﬁac%ﬁﬁddd)n FeXaieat

S(YS%\/MEB Mg SCoifjansat ien 0P t he

pepti denf.or i muni zati on Conjugation was perforned in two steps via

SH groups fromthe cystein residue of the peptide. 1 . Ml eoylation of the

carrier protein 2 to 5 ng of the respective linker (50 ng/m in

Nmet hyIS}:esylrercmjjaiomei NMP) L enaes taidcbe) too- Riudingf Hvher ickmra ere lprsot ei n sol uti on
(10 ng/dd, Q%ﬁe‘i'* s*%h re & EAGLIQN 1 ¥ure was, jincubated for

1 h at roomterrpe

cultivated for several days. Cells were again transferred and

tested for BSA-pGlu—6199 binding and cross-reactivity in the

ELISA. Positive wells were used for cryo-conservation of the

hybridoma cell lines.

15 Cloning via limited dilution

Two consecutive cloning steps were performed in order to

separate antibody producing cells from non-producing cells and

to assure that the selected cells are monoclonal. Both cloning

steps were performed according to the method of limited
20 dilution.

Cryoconservation

Selected hybridomas were cryo-conserved using DMSO and standard

methods.

25
1.2. ELISA Assays
Capturing of AP N3pE-40 was performed using hAP (x-40) ELISA
from TGC (The GENETICS Company; Switzerland), basically
according to the manufacturer's instructions.

30

(HS)

Biotinylated detection antibodies for AP N3pE (pGlu-6166) were
generated. Where indicated, IBL HRP-conjugated AP N3pE antibody

was used as positive control (available only in combination with
the IBL ELISA Human Amyloid [ (N3pE) Assay Kit). Corresponding

35 AP N3pE-40 peptides (50 pg aliquots in

Hexafluoroisopropanol (HFIP) stored at -80°C) were synthesized.

Shortly before use, HFIP was evaporated and the peptide was

diluted with 100 mM Tris/HCl pH 10,4 to 1 ug/pl. This stock



reaction mxture was thereafter desalted using a Sephadex G 50 colum (1.5
X 14 cm, which was equilibrated with 50 nM sodi um phosphate, 250 mM NadC ,
pH 6. 8. 2wo0 2Coupbisng of the nal eoyl ated BTG with the pepCirde286058%h3 of t he
peptide solution (10 ng/m in Aqua bidest) were mxed with 2 m of a
solution containing the mal eoyl ated cangier proteins (2.5 ng/m) in 50 nM
sodi um phosphate, 250 m Nadl, pH 6.8 and incubated for 2 h at 4 0C and
further 4 h at RT . Unreacted naleimd groups were bl ocked by addition of
2- nmer mﬂlmzefld]am@l@ dip dteda foomdent ratthomarf alﬂ:jm‘dca/ndijd_\zmnmi ght

i ncubat 0 The res IEQ conj uga S y 1

sodi umslp%o%sg‘; t%f@furﬁ\}lnﬁaé%& Q%g?WIf g%(rf eﬁiné)seﬁbu%% ex gcﬁjge MV
cut - of MmarIBERUrTIry ug@tﬁrothfOftShe Peptide for ELISA Conjugation was
performed in two steps via SHgroups fromthe cystein residue of the

peptide. 1 . Ml eoylation of the carrier protein 2 ng SMPH (50 ng/m in
N- et hyl pyr FERSEote, MMABY$HeS added to 2 M of the carrier protein sol ution

‘(BSAb @)d&?/ﬂﬂcﬂtg/ Qrl MV NatdGE3: 1 mﬂt%g(})lty Hre A&Mp'ﬁpranrﬁlwl%sv\@&d

i ncubat ed f or at _room tenperature reacti o ure was

t her earttar. GUSHIE] BTG 4 e i 6 S0 TSI T8 R T LR o was
equi | i breathed idyh &0 JHU MMepﬁmnhmle)gﬁﬁO auidENaGlo lnet B.r&sBse Coupl i ng
of the oyl tide 100 m of the peptide solution (10
g/ Rlipepbition l%r%%plhos'phated@SO M Nadl, pH 6.8) were mixed with 1 n
of 18 sol ution containing the mal eoyl ated carrier proteins (2.5 ng/m) in 50

m SOdidHEﬂ@mﬂhﬁ st yel T N@%mbpéfh@s 8yand | pepbat ed. f ofp?, h ke 4 0C and

further 4 h at Unreacted mal ei md groups were bl ocked by addition of
2- mer cé’d%%@tlr%?oloef Lﬁﬁutso me teite S dtfitdfr?d&fceﬁo ARG &5 Gvere iRt isrctbat i on

at 4 OGramBte et al. 1997 Cell 91, 799-8009.

15 For analysis, membranes were blocked for two hours with TBST-M
(10mM Tris-Hcl, pH 7.5, 150 mM NaCl, 0.005% Tween20 + 5% skimmed
milk) at room temperature with gentle shaking. Membranes were
incubated over night at 4°C on a rocking platform with the
individual cell culture supernatants diluted in equal volumes of

20 TBST-M. Secondary anti-mouse antibody conjugated with alkaline
phosphatase was used for signal detection, following standard

procedures.

1.4. DotBlot Analysis

25 A simple DotBlot protocol was accomplished to obtain information
about the sensitivity of AP N3pE antibody and cell culture
supernatants towards the respective native peptide. To that
end, AP N3pE-40 peptide in descending concentrations (1000 ng - 8
ng) was spotted onto small pieces of nitrocellulose membrane,

30 and subsequent experimental procedure was performed as for the

PepSpot™ membranes.

1.5. SDS PAGE
12% SDS Polyacrylamide gels were cast following standard

35 protocols. 1bul of cell culture supernatants and 10 pg of
biotinylated antibody were separated on a 12% SDS polyacrylamide
gel. Electrophoresis was carried out for 2 hours at 100 V

constant.



resul ting conjugate was di al ysed agai nst 10 nmM sodi um phosphate, 150 niM
NaCl, pH7 .5 at 4 OC (3 tines buffer exchange, MNcut-off 10.000) .

| mruni zatworzofoiooeosmi ce were i muni zed i ntraperitoneal | yprComEr3@9oasssss For

i mruni zation, a water-in-oil enulsion consisting of equal parts of the
antigen solution (consisting of equal parts of the three different

pepti de- BTG conj ugates) and conpl ete or inconplete Freundt's adjuvants was
used. Fusion Three of the inmunized mce were sacrificed by CO2 incubation.
Spl eens were taken and honogeni zed under sterile conditions. Spleen cells

and nyel | | re washed several tinmes in Dul becco's Mdified
Eagl e %E%nﬁ%@%ﬁc%aa%sand fused in the ratio of 2,3 spleen cells : 1
SP2/ 0 &8 IN3pSirig peipyetdsy| @vglijdolce 3350011 mInds@LYNGRAAL pepkddeher

handl i ng,ofsitihe fused Nybrjdomas, was perdf or med aecordingie, st andard
met hodol ogies . ELISA An 1gG directed ELI SA was used to screen the cell

cul Pur &M¥tsEriiaath 1Pthé testssfas PEFGHEd S P 196131 ysal -yst yr ol
m cr ot idfoqilaties (@@RidiefsoGatti IND.0 63506 ny ITEhe Plattes sy eliceaterd W th

t he BSA- pd u- 6166, peptide. 1 1] | luted cell culture supernatant was
hded 10 Rghe W ekt (niided ¥ gt T Yest d AR fhr G59 0

cel ljs vias: usethcasiareyatd heeoantartalan Slfplerh@atme‘dtdmet e splleen celd s was
used a it tr.ol ... tiv , r te

goat - ol S Yl Mt I S W (R kol e ehBihsiide. The
opt P calcudényie ywUreD) atas e s dla e i iDAtex Qpsys MR M cropl at e Reader at
405 nm

1.6.1 Affinity of ABN3pE specific antibody clone 6-1-6 and 24-2-
3
The purified antibody clone 6-1-6 was diluted in HBS-EP buffer
15 (Biacore) down to 100, 50, 30, 20, 15, 10, 7, 4, 2, 1 nM. The
affinity was determined using a Biacore 3000 with CM5-Chip, on
which ARpE3-40 was immobilized. The system was run with 30
pl/min. Measured bulk effects and unspecific binding to the chip
surface were corrected by subtraction of the signal of flow cell
20 4, at which APpE3-40 was immobilized, and the empty flow cell 3.
The association (10 min) was obtained by injection of 300 ul of
each concentration. The dissociation was observed over 10 min.
Remaining antibody molecules were removed by injection of 5 pl
0.1 M HCL. For every antibody concentration the association and
25 dissociation was recorded. The determination of the association
and dissociation rate and the dissociation constant was
performed by a global simultaneously fit of association and
dissociation phase for all recorded antibody concentrations

using the “Bivalent analyte” model.

30
1.7. Sequencing antibody variable regions
Cultivation of Hybridoma cells:
Hybridoma cells were grown in D-MEM (+ L-Glutamin, + Na-Pyruvat,
4,5g/1 Glucose, Gibco) with the addition of 15% FBS, 1% MEM-NEA

35 (non essential amino acids, Gibco), 50pg/ml Gentamycin (Gibco)



Sel ection of stable antibody producing hybridoma cells Cells frompositive
wells were transferred to 24-well plates and cultivated for several days.
Cel | s werwoagmimdsransferred and tested for BSA-pd u- 63>e9/Breeudiosgsoand
cross-reactivity in the ELI SA. Positive wells were used for
cryo-conservation of the hybridoma celkglines. Cloning via limted dilution
Two consecutive cloning steps were perforned in order to separate anti body
produci ng cells from non-producing cells and to assure that the sel ected
cell s amrel nbopEl dhaler Botthveddtonialg steps’ Wer enperfor ned. acobradilng vaa itdre

nethod of limte i Lutiogn.  Cryo rvation Selecte hri do re
O yo CORSHVRE ST PG DVE itk St SRS gt NolsC 0T, 5= B 1'4A ASeays. ere
Capt ur igspdsfd ABnN3pE- daonemst pet for medt usi iy EKAb10xX- 431 EASA (HS)L fatemdTGC

(The GENET,GR Lompanyse 1widerlandr .2 basi caldl y.ageonding to the

manuf acturer's instructions. Biotinylated detection antibodies for Ab N3pE
(pGPu- 6188 SaeYéSgerferrdte e Witee Thdiscatidd, 1amBL HRP- conj ugat ed Ab N3pE
ant i body twas rRigediaas ipesidiae G rolx (jJavackabkeaenbydingceabiznat naauwit h

pept i A8 (50 M ARG R I or o Sob G CHAR) ot dad A TR0 0C
) wer e veyre kggilzed fShordlNA befrarhes sise byHRISR rmp levapoldatied mndnéhe pepti de
vas di 1 Tt et i Tl T At FBody T ient D EaRIenE capt ur i ng. and.
det@ct i dmWgsras@y)i-ed out according to manufacturer's instructions. 1.3.
PepSpot (tm) Anal ysi s
PCR-Amplification of Heavy and Light Chain Variable Regions:
Heavy chain variable regions were amplified from the template
cDNA by using Phusion™ High-Fidelity DNA Polymerase (NEW ENGLAND
15 BioLabs) with the primer MHCG1l (in case of clone 5-5-6 and 6-1-
6) and MHCG2b (clone 17-4-3 and 24-2-3) in combination with
primers MHV1-12. For amplification of light chain wvariable
regions the primer MKC in combination with the primers MKV1-
MKV11l were used. Primer sequences are shown in table 1.
20
Cloning of PCR products in pJET1.Z2:
Heavy and light chain variable regions, amplified by PCR, were
cloned into pJET1.2/blunt vector according to the protocol of
CloneJET™ PCR Cloning Kit (Fermentas). Sequencing occurred with

25 pJET1.2 sequencing primers.

Table 1: Primer sequences for PCR-amplification of heavy and

light chain variable regions

30
Name Sequence SEQ ID NO.
MKV1 ATGAAGTTGCCTGTTAGGCTGTTGGTGCTG 23
MKV2 ATGGAGWCAGACACACTCCTGYTATGGGTG 24
MKV3 ATGAGTGTGCTCACTCAGGTCCTGGSGTTG 25
MKV 4 ATGAGGRCCCCTGCTCAGWTTYTTGGMWTCTTG 26
MKV5 ATGGATTTWCAGGTGCAGATTWTCAGCTTC 27
MKV 6 ATGAGGTKCYYTGYTSAGYTYCTGRGG 28




Speci f

icity and biological integrity of Ab N3pE anti bodies and cell culture

supernatants was determ ned by using the PepSpot(tn) technol ogy of JPT
Pepti de Twohlwnloogises GrbH, Vol merstrasse 5 (UTZ), 12489 pBermprevg/oS&soiany.
Correspondi ng PepSpot (tm) nenbranes were prepared at JPT. The principle of
this method was introduced and descri bgd before by Kraner et al . 1997 Cel
91, 799-809. For analysis, nenbranes were bl ocked for two hours with TBST-M

(107M
room-t

Tris-Hcl, pH 7. 5 150 mM NaCl 0. 005% Tween20 + 5% ski med m | k) at
eﬂ@EﬁatGH@GMGWTqyﬂGHﬂEGﬂGﬂdHuﬁKWMﬂmmﬂmeS wer e $ ncubat ed over ni ght

at 40
di | ut

07 SO S M L P g Ul T cuT T e supernat ant

DT CoTrToOG mToogoTc—aTl

conjuga@%ﬂ@vmtNTGGﬂRﬂOOWEAmhﬁSrWEnﬂﬂﬂETﬁas used flor sighal detection,
follomM%gb 'K%Ef%ﬂﬂﬁﬁ\ ﬁyﬁg%qukf%Tﬂ%gﬂa ot Anal ysis, A sifple Dot Bl ot

pr ot ocie s—acconpHshedto—-obtatrn—tniorratiof about the—gensitivity of Ab
N3pE amﬂﬂbddyPd@@kﬂﬁqcGﬂﬂ@ﬂﬂ&%&ﬂﬂﬂﬂﬂ@ﬂﬁ@ﬁs t owards 3he respective native

peptid%@qio t@@?ﬁﬁﬁ&%@d@%dﬂﬁﬁﬁiﬁQKPept'de in descendigg congentrations (1000

ng -
subse

WasS—Spotte€aont o —Strar— PrecesS—01 at-trocetHdtose—rw rrbrane, and

@@ﬁﬂ-ex@@ﬁﬁﬁ%ﬂﬁﬁAqﬁﬂﬁﬁﬁﬁﬂﬂiSﬁ%ﬁﬁﬁﬁforned as f&v the|PepSpot(tm

rebr dngs> 1. 5.c806 PAGE L2%:505 Ralyacr yl am dd gel syyere gast fol low ng

st andard protjocot s i5mt cett——culture bupclldld”tb and—0 ng of
bi ot i ny{tated &ﬁﬁﬁ%ﬁWFQMﬁqg1&%&9@%@§?3ﬁ¢ﬁi12@6 DS pot Yacryl ani de gel
EIectrQ@hqresm@g@%@y@@@@gﬁidggcﬁmypj&Thours at |100 Wgonstant .1.6. BlI ACORE
Anal ySisAb NSpE Tde (positive controt) jand Ab NSE-40 pepti de
MHV5 ATGGAC C AGGCTCAATTTAGTTTTCCTT 39
MHV 6 ATGGCTTGTCYTRGSGCTRCTCTTCTGC 40
MHV'7 ATGGRATGGAGCKGGRTCTTTMTCTT 41
MHVS ATGAGAGTGCTGATTCTTTTGTG 42
MHV 9 ATGGMTTGGGTGTGGAMCTTGCTATTCCTG 43
MHV10 |ATGGGCAGACTTACATTCTCATTCCTG 44
MHV11 |ATGGATTTTGGGCTGATTTTTTTTATTG 45
MHV12 |ATGATGGTGTTAAGTCTTCTGTACCTG 46
MHCG1 |CAGTGGATAGACAGATGGGGG 477
MHCG2b | CAGTGGATAGACTGATGGGGG 48
1.8 Application of antibody clone 6-1-6 for N3pE ELISA
A 96-well maxisorb plate (Nunc) was coated with capture antibody
5 Dby incubation of 100 pl per well of 2 pg/ml anti-AP antibody 4GS,
diluted in D-PBS, overnight at 4°C. The plated was sealed. The
coating solution was removed and the surface of the plate was
blocked with 200 pl per well PIERCE Protein-free ELISA-Blocker
(without Tween-20) for 2 hours at room temperature. Afterwards
10 the plate was washed with 6-times with TBS+0.05 % (v/v) Tween-
20. Remaining washing solution was removed by tapping of the
plate. The APpE3-40 standard peptide was diluted in PIERCE
Protein-free ELISA-Blocker (with Tween-20) down to 200, 100, 50,
25, 12.5, 6.25, 3.125 pg/ml. 100 pl of every concentration and
15 100 pl of dilution buffer (Blank) were pipetted on the plate.



(negative control) were coupled on a Biacore CVMb Chip. Unnodified chips are
used to determ ne bl ank val ues. Associ ation and di ssoci ati on of

bi ot i nyl avedosniopdsody diluted from2 0 ng/m to 1 ng/m pcow/EPGD@sdsuENt Was
nmonitored to all ow for subsequent determ nation of the respective KD val ue.
In this way al so binding characteristigs of the individual cell culture
supernatants were determned. 1.6.1 Affinity of A bN3pE specific antibody
clone 6-1-6 and 24-2- 3 The purified antjbody clone 6-1-6 was diluted in
HBS- EP 1B\ 812 {EBivecord? [doini i 1P asd 3¢, 26, I8, A¢°ws- 4, 2, 1 nM

The af himidy, was, defermined Jisi 1g, Bl 36063000 i i OVB-(Chjep - op, Wi ch A
bpE3-40 was immobilized. The systemwas run with 30 m/mn. Measured bul k
ef f ect varsdh Wispésnfdig ipiondias iny tdvel wghiqn swrdS asenovece pororeagtied oyt
subtraction.of th ignal of flow.cell. 4 , at. whjch Ab pE3-40 wa

b [15ed, 2Hiid D ety fitn e 5o e REBhE AR Cro o Swas

obt gi ned, 1Byt iidY eGiHiom Q30 yd 10f, pach xpancentsaldion.. E@m%i@o%ép(‘dl%tdeon Was
observed over 10 m n. Reraining anti body nolecules were renoved by

i nj ectitonl-of éHdni2 Qual/nNl HELreFe ielier-yHRantddrgoyg eden clenitarset)i e tveed in

associ ati d di ssoci ati s recqorded. .The determ nation of, t

00t T AR RO S o P e e v S g0 coneiant Hary o
per f or ned dyy-ra w@1abalTrsd Muldanecus|ye fidd efhassreiRiden and d ssaciat i on
phase for all recorded anti body concentrations using the "Bival ent anal yte"

model . PPUZ. - Sefhireei v dritd Mwaﬁ%maéheébi%ﬁsié@ﬁ tivat (T8 df tHyr idonm
aob) i od B By M R el A SR e TR N P

essent icl @@ md eac .dsn @vecg) we 150y Omp IGentraBjicien UE drow)taend BQmlon
b- mer Ca(R%P%e)t ha‘firneolpiap}et?gge%l %%% StOOeC%ZLdteSl?IN%Csu'itrjc\{l taitoeréi in the dark at
room temperature for 30 min. The reaction was stopped by
addition of 100 pl per well of 1 M H;S0,. The absorbance was
15 measured with TECAN Sunrise at 450 nm corrected by the

absorbance at 540 nm.

1.9 Investigation of cross reactivity, analyzed via ELISA and
Surface-Plasmon-Resonance (SPR)

20 ELISA:
A 96-well maxisorb plate (Nunc) was coated with capture antibody
by incubation of 100 pl per well of 2 pg/ml anti-Af antibody 4GS,
diluted in D-PBS, overnight at 4°C. The plated was sealed. The
coating solution was removed and the surface of the plate was

25 blocked with 200 pl per well PIERCE Protein-free ELISA-Blocker
(without Tween-20) for 2 hours at room temperature. Afterwards
the plate was washed with 6-times with TBS+0.05 % (v/v) Tween-
20. Remaining washing solution was removed by tapping of the
plate. The APpE3-40 standard peptide and other AP-Peptides (2-40,

30 3-40, 4-40, 1-42, 3-42 and pEl1-40) were diluted in PIERCE
Protein-free ELISA-Blocker (with Tween-20) down to 800, 400,
200, 100, 50, 25, 12.5. 100 pl of every concentration and 100 pl
of dilution buffer (Blank) were pipetted on the plate. The plate



occurred after 3-4 days depending on cell density. Cells were seeded in a
concentration of 0.5 x 106 cells/m, splitting occurred at a cell density
of 2-5 x WO@omalobswrm . cDNA Synt hesi s and Reverse TransecTmr2an/oss803 al RNA
was isolated from2 x 10 cells according to the manual of the Nucl eospi nRNA
| solation Kit (Macherey-Nagel) . 100 ng1RNA were applied for cDNA synthesis
by using Aigo (dT)i5 prinmer (Promega) and Superscript Ill Reverse

Transcri pt ase (InV|trogen) PCR- Anpl i fication of Heavy and Light Chain

Var | able REORS. 2Kk aiP IR vy (a1 ¢ Fodh OIS Rier @ LRpIMFIY F1m ¢ ho

t enpl ) LN, RN, Ly Jsing Mn%(tmtmlq%—a delgd v EMVRO' HRIASE (NEW
ENGLAND Bi oLabs) with the prinmer MHCA (in case of clone 5-5-6 and 6-1- 6 )

and MHE&2z i(rclrgnerak?-ihs3 sa;ddltzmnz-v&)s irencoresi rm/ut@tppmrtqq qﬁm@r @M\ﬂ\sél 12.
For a I'f at'fﬁnat()fo{e' ht .chain v bIe regi ons .t he

conbi n e G5iTrers MRV &t ket ucsélc?qur |e r° sé:dl?élrfces are
shoyn 'mﬂutc‘?‘lblc%nltalng anipgaf ARNRJer %giégl%l'cn aﬁ)rlcgg% - dieawy @nd d ight 2

chain variable regions, anplified by PCR were cloned into pJETI .2/blunt
vect or mcrdr cﬁtrr@gt@wmrpﬁmmmnjofga@leon@l@ﬁ(a mdiRCR e ami rfg‘iElﬁCIE

B et e erioat ot BRI (e G5 vy i AL <Ehehih Va7l abi o

regi On%l& Anpld gatdten wefs @f@tal@mérfd qrmﬁ;al:e@ fzar 4N:ﬁpEcEL|ls@qo%196 wel |
maxi sorb plate (Nunc) was coated with capture anti bﬁ by incubation of 100
m per AI9TVGIr s dgyare larits YR b wartissbdy 4aegs dilltd 85 nf B-PBS,© overhi ght

SUI’ ?ace%eerflr@t S%ae}t@@dslmr}gls%lo Skh-ligl%\ﬂ%%ﬁttd g)nSQJal‘ét II%%%%%P%%%%Y g{bcejl f’] ?r ee
ELI SA- Bihec kdra t{am tﬂmntﬁve‘livyearem)l flora12 mmlm sl teer evcatudrienn
Afterma&ggi) were pipetted and the plate was incubated in the dark at
room temperature for 30 min. The reaction was stopped by
addition of 100 pl per well of 1 M H;S0,. The absorbance was
15 measured with TECAN Sunrise at 450 nm corrected by the

absorbance at 540 nm.

SPR:
Beside different AP species also the cross reactivity to other
20 pGlu-Peptide, which occur in the human body, was determined.
This was made by surface plasmon resonance. Following peptides
or there N-terminal region of them were immobilized on the
surface of CMb-Chips:
MCP1, MCP2, big gastrin, gonadoliberin, neurotensin, orexin A,
25 fibronectin, collagen 1 and TRH. As positive control also the
binding to APpE3-40 was analyzed. The N3pE antibody clones 6-1-6
and 24-2-3 were diluted in HBS-EP (Biacore) down to 25 pg/ml.
The binding was observed using a Biacore 3000 with several CMb-
Chips, on which the respective peptides (on flow cell 2, 3 and 4
30 was immobilized. The system was run with 20 pl/min. Measured
bulk effects and unspecific binding to the chip surface were
corrected by subtraction of the signal of flow cell 2, 3 and 4,
at which the tested peptides was immobilized, and the empty flow



the plate was washed with 6-tinmes with TBS+0.05 % (v/v) Tween- 20.

Remai ni ng washi ng sol uti on was renoved by tapping of the plate. The

AbpE3- 40 whandznespept i de was diluted in Pl ERCE Protei npCraw2dtoloSiRoBl ocker
(wth Tween-20) down to 200, 100, 50, 25, 12.5, 6.25, 3.125 pg/m . 100 m
of every concentration and 100 m of dgpution buffer (Blank) were pipetted
on the plate. The plate was seal ed and i ncubated at 4C for 2 hours.
Afterwards the plate was washed 6-tinmes with TBS + 0.05 % (v/v) Tween-20.
Remai nicr?&]v\dshi SHWRG G Was rerfbved 5y t%@lﬁ@dofb% Hé R Hten 90 10 of

the detgctyson AntdRRAY-1eZUTE GOy Ugal & S0l uf | %sg@tqhqqun_t ahps 1 g/ m
AbN3pE specific anti'body clone 6-1-6 and 2 ng/m Streptavi'di n-HRP conj ugat e
( Si gma)disoiod tiprPiveRCERraotveich-dfusee EINiSA- Bleoekieri naniartt ibwesken- 20), was

pi petted . n each well. The te .was seal ed i.ncuba t for 1 hour.
e Der wdid e e vt vt e Erae Ao o Tas 1L b o8 s fur I oo,

Remai niing avesitiing s WHeOm S yepvad hy Happi it @fntt el ialss dhe every
well 100 m SureBl ue substrate sol ution (KPL) are%petted and the plate
was i nARFRCEd G e A &HI6 SHC g ot étfife r@antelsor A4PS STHE ¥ Edctlitoh was

st oppe J.t - f r - - hance ;
measurgJ waﬁeh%'lltédégﬁ le? r}/r1 %Sfeﬂzﬂa%gfgmﬁnﬁ ctg{er (Jaacét\ge %% tor?erbgjbazs%f %;ncecrgltl\l}%zo
nm 1. Ydtevestd gatgren eft dtes srrdeadthevival,ucandopz ed. lvipes 1B PSA tank: s
Sur f ace- Pl asnon- Resonance (SPR) ELI SA: A 96-wel|l naxisorb plate (Nunc) was
coat ed G TEAp e aitS bodRdy Gicdratidont%of 100 M per well of 2 mg/m
anti-A b anti body 4&, diluted in D-PBS, overnight at 4C. The plated was
sedled. The coating sol ution was renoved and the surface of t he plate was

bl ocked W& Wwr2g@riRatdan \aid valgretiprpiedi N3nfe EIFSASL &uadm (wi t hout
Tween- 20 f ;2 hours at room tenperature. Afterwards

Our developed N3pE ELISA should be used for analysis of APpE3-42
concentration in brain of transgenic mice. Generally, hemisphere

15 and brainstem were separately analyzed concerning APpE3-42
content. Mouse brain was homogenized in 500 pl 2 %SDS solution
with protease inhibitor in Precelly (Peqglab) homogenizer using
ceramic beads. The suspension was pipetted off from the beads
and transferred into centrifuge tube. Beads were washed again

20  with 250 pl 2 %SDS solution with protease inhibitor and solution
transferred into the centrifuge tube. The 750 pl SDS brain
suspension was sonificated on crashed ice for 20 sec. The sample
was centrifuged for 1 hour at 4°C with 75000xg. Afterwards the
supernatant was removed, aliguoted and stored until ELISA

25 analysis at -80°C. The remaining SDS insoluble pellet was mixed
with 150 pl 70 % formic acid and sonificated on crashed ice for
20 sec. Immediately after sonification the solution was
neutralized with 2850 pl 1 M Tris, which was the old method, or
2850 pl EIA buffer (PBS+10 mg/ml BSA + 0.05 % Tween-20) + 860 nul

30 3.5 M Tris for neutralization, representing the new method. The
formic acid fraction samples were stored until ELISA at -80°C.

The N3pE ELISA was performed by following protocol:



the plate was washed with 6-tinmes with TBS+0.05 % (v/v) Tween- 20.

Remai ni ng washi ng sol uti on was renoved by tapping of the plate. The
AbpE3- 40 whandzngspept i de and ot her Ab- Pepti des (2-40, ®caEpr26boASssod- 42,
3-42 and pEl1-40) were diluted in PIERCE Protein-free ELI SA-Bl ocker (with
Tween-20) down to 800, 400, 200, 100, 59, 25, 12.5. 100 ml of every
concentration and 100 m of dilution buffer (Blank) were pipetted on the

pl ate. The pl atewas seal ed and i ncubated at 40C for, 2 hours. Afterwards the
pl ate s Gdshdd " sEd WiaterBS e Q. 0@‘3%)C(C\?/t\?)d Wh-of@?tbﬁ@r@f}ﬂwdy
washi n ol ution .was r ved by t i-ng he ate. .1 f the

det ecti% n “an ulbbaonC %er?z@@oc nlj E/?geg?gpes% uotoﬁl( o%,umlcﬁ%ct&n%% nrysnt%br?g%gfmllG,&Ul\BpE
speci f i lJartdbady mclmmy evleriant 241d. StHeepiladad ReddRR conrjdugate:
(Sigma) diluted in PIERCE Protein-free ELISA-Bl ocker (w th Tween-20), was

pi pet t P EAcH? WIon Tife pleatey S rsedied saifd dGfc attéd &lade &S 1 hour.

Aftng@HfF%Qéﬁi#¥5ﬁ‘%@%¥ﬁﬂMﬁgyﬂ%é%fi d@tﬂké@@iﬁté%%%;?ﬁﬁ%ﬁJQlégﬂ%ﬁn'20'

Remai ni ng washi ng sol ution was renoved by tapping o e. In every
wel | 1007irdhcsur @Blagan-sAfbstircat € saluts et (KR twernre 1@ et e dh fared- wehel 9l at e

was i ncuybated  in the dark at .roomtenperat.uyre 3 in., T reacti on was
st oppec#(?y pi(fd[iet i"GiY &a%ﬁéfrﬁltgbg_v%q‘%sofw%wq‘{%&%#]hﬁe (éftgvgr geé(qr?c,eél_was
nmeasur edh WirdnaFEGAN SiayHise) alo14R0 Jimueey nested bt heliser kaneecat 540
nm SPR Beside different Ab species also the cross reactivity to other

PG u- Peptdtde, The GProceur2 ist arive ol mep thody wasaslidettechiime ®IERGEs was nade
of 1T herR KT T 15 ol A s Face "SRG Oni 55k Mo NGPZ, oy o
gast ri myenadeldbetdthod)eWRiens n,oor.exi viA e fidwonsctizg . gl lagen,1 and
TRH. As positive control also the
31.16, 16.08 pg/ml. 100 pl of every concentration and 100 pl of
dilution buffer (Blank) were pipetted on the plate. The SDS
samples were thawed, diluted 1:25 and 1:100, respectively, in
15 PIERCE Protein-free ELISA-Blocker (with Tween-20) (old method)
or EIA buffer (new method) and pipetted on ELISA plate. The
formic acid samples (old method: formic acid / Tris; new method:
formic acid / EIA buffer / Tris) were thawed and undiluted
pipetted on ELISA plate. The plate was sealed and incubated at
20 4°C for 2 hours. Afterwards the plate was washed 6-times with
TBS + 0.05 % (v/v) Tween-20. Remaining washing solution was
removed by tapping of the plate. 100 pl of the detection
antibody-enzyme conjugate solution, which contains 1 pg/ml ABPN3pE
specific antibody clone 6-1-6 and 2 pg/ml Streptavidin-HRP
25 conjugate (Sigma) solved in PIERCE Protein-free ELISA-Blocker
(with Tween-20), was pipetted in each well. The plate was sealed
and incubated at 4°C for 1 hour. Afterwards the plate was washed
6-times with TBS + 0.05 % (v/v) Tween-20. Remaining washing
solution was removed by tapping of the plate. In every well 100
30 1l SureBlue substrate solution (KPL) are pipetted and the plate
was incubated in the dark at room temperature for 30 min. The

reaction was stopped by addition of 100 pul per well of 1 M HySQ0,.



bi ndi ng to AbpE3-40 was anal yzed. The N3pE anti body clones 6-1-6 and 24-2-3
were diluted in HBS-EP (Biacore) down to 25 ng/mm. The bindi ng was observed
usi ng a Bveorwmodi60 with several CVb- Chips, on which trhe/Brespesisiye

peptides (on flowcell 2 , 3 and 4 was i nmpbilized. The systemwas run with
2 0 mM/mn. Measured bulk effects and gnspecific binding to the chip

surface were corrected by subtraction of the signal of flowcell 2, 3 and
4 , at which the tested peptides was imobilized, and the enpty flowcell 1

. The AS$oARRIGRNT MaD) MNees WIRAI'Hed By G edtidiroff 180 hin™bf ant i body
cl ones &5 1-6.rand R2A-+2r3.a LBl el 5408 di ssoci ation was observed over 9
m n. Remai ni ng ant’i body nol ecul es were renoved by injection of 5 mM 0.1 M
HCL. For every interaction of the antibody with the different peptides the
associ ation and di ssoci ation was recorded. The cross reactivity was

determ_n val yati on of_ the associati gn phase cancerning.rate an
o gnal Tk APrdiathon D1 NPk P SHEo Al s Lgs 00N thHeAE Y
sigpal for AbpE3-40. 1.10 Optim zation and validation of N3pE ELI SA for
brain anal ysis Qur devel oped N3pE ELI SA shoul d be used for anal ysis of
AbpE3- &2 E6rcentirats o ich Herd irf 101 SRatsiFehiSe Thice' s it AUBpR dpher e
and br ajgisttem)weree sepayaiee] waralyized .concer ni ng AbpE3-42 content. Muse
brain was honogenized in 500 mM 2 %BDS solution with protease inhibitor in
Precel |y (Peqgl ab)_.honogeni zer using ceranm ¢ beads. The suspensjon was
pi pett €d G the @s”ogrﬁity B ¢ G B T entr 1b&" Beads
werg washegdagain with 250 m 2 %6DS sol ution with protease inhibitor and
solution transferred into the centrifuge tube. The 750 m SDS brain
suspensi on waslseowb#itaredf ofl cdashed Heetdore2rQosesylane Sanpbe was
centrifuged for.1 Qggr at 4C with 75000xg. Afterwards the supernatant was
renmoved, ali quo%e%] and stored until ELISA

b. Remove cleaning solution

c. Incubation of slides again in Histoclear or xylene for 3
15 minutes
d. Incubation of slides in Histoclear or xylene 1:1 with 100

<

% ethanol for 3 minutes

e. Incubation of slides in 100 % ethanol for 3 minutes,

remove solution

20 f. Incubation of slides again in 100 % ethanol for 3 min
g. Incubation of slides in 95 % ethanol for 3 minutes
h. Incubation of slides in 70 % ethanol for 3 minutes
i. Incubation of slides in 50 % ethanol for 3 minutes
Jj. Incubation of slides in destilled water for 3 minutes
25

2. Quenching endogenous peroxidase activity:
Incubation of slides with 99 ml methanol + 1 ml 30 % hydrogen

peroxide for 10 minutes at room temperature.

30 3. Washing the slides with water: 2x 5 minutes

4. Removing water in individual slides and place slides on slide

rack in a humidity chamber to prevent sections from drying.



analysis at -80 OC . The remaining SDS insoluble pellet was m xed with 150
m 70 %formc acid and sonificated on crashed ice for 2 0 sec. Imediately
after sonwdi2esdoass7t he sol ution was neutralized with 28p0TmHP2009/058803 S,
whi ch was the old nmethod, or 2850 ml ElIA buffer (PBS+10 ng/m BSA + 0.05 %
Tween-20) + 860 m 3.5 MTris for neutgalization, representing the new
nmet hod. The formc acid fraction sanples were stored until ELISA at -80 0C

. The N3pE ELI SA was perforned by foll ow ng protocol : A 96-wel | maX| sorb
pl ate (AW SR IBated witth Océrﬁliﬂl@ &t body 1P FETRRLOR S 100 1 per

wel | O%u%dﬂyéﬂuﬁggﬂ fﬁﬂéEH&&pOQ%jﬁgﬁudmdégé¥jéé%éhﬁB%lﬂ@@”éHdﬂglﬁ%ﬂ4C

The pl ated was seal ed. The coating solution was renpoved and the surface of
t he pl dtcee skeskeblioclkeedvapietrth 200 ad erinield PRISERCE Pridt eiimiftrese

ELI SA- Bl ocker (w thout Tween-20) for 2 hours at room tenperature.
Afterwards the plate was washed with 6-tines with TBS+0.05 % (v/v) Tween-
20. sRermi mWing: wMmashiing 190 Wi wWas uremved by itrapRingofrddre plate. The
AbpE3-42 standard peptide was diluted in PIERCE Protein-free ELI SA-Bl ocker
(W th TREERZ0Y4%l d met hod) or ElIA buffer (new method) down to 1029. 2,
514.6, 257.3, 128.65, 64.32, 31.16, 16.08 pg/m . 100 m of every
concentration and 100 m of dilution buffer (Blank) were pipetted on the
pl at e. GFheSFSBSrsﬁrqﬂfes QAeraesgifrawm didaktiedy Ed2% tanch BErtdGyprles pecitniaret v,

in Pl E Pro -fr LLS cker W t en- 20 met hod,) or EIA
buf f er @\%pEgr?ﬂl bﬁgyi éd < EQ(LIO§A@p4I-I;at v)eefl(“HTg?H %ci'd sanpl es
(ohd rrethod formc acid / Tris; newrrethod: formc acid / ElI A buffer /

Tris) were thawed and undiluted pipetted on ELI SA plate. The plate was
seal ed and incubat ed at 4C for 2 hours. Afterwards the plate was washed

6-tinmes, w % (/.M 0. I was
renove b)}Nt {Eappl ng gTQ%%] 3 IZj(artaz:-j:e-li\iyagﬂrﬁz‘;1 Tﬁ%%e?ﬂ&@(ﬁ?%t 0 ydlﬁzyme
conj ugatreaczalng iforpm whnec ts Iciait gicnsrbtig/md  AbN3pE

15 8. Addition of biotinylated secondary antibody (goat anti-mouse
from Vector Laboratories): 9 ml TBS, 1 ml goat serum, 45 pl 2™

antibody) . Incubate 30 minutes at room temperature.

9. Washing slides separately with TBS for 10 minutes to avoid

20 dragging from one slide to another.

10. Addition of ABC-solution (10 ml TBS, 100 pl horse serum, 90
1l component A, 90 pl component B). Incubate 30 minutes at room
temperature.

25
11. Washing slides with 50 mM Tris: 2x 10 minutes

12. Color reaction: Incubation of sections with DAB solution (20
mg DAB from Sigma in 100 ml 50 mM Tris, filtered, and add 33 ul
30 33 % hydrogen peroxide). Using microscope to observe color
reaction. The reaction product is brown colored. Stop the
reaction by putting slides into staining dishes containing

water.



specific antibody clone 6-1-6 and 2 ng/m Streptavi di n-HRP conj ugate
(Sigma) solved in PIERCE Protein-free ELI SA-Bl ocker (with Tween-20), was
pi petted wo 2emafomel | . The plate was seal ed and i ncubat edTar2600058805 1
hour. Afterwards the plate was washed 6-tines with TBS + 0.05 % (v/v)
Tween- 20. Remai ni ng washi ng sol ution was renoved by tapping of the plate.
In every well 100 ml SureBlue substrate solution (KPL) are pipetted and the
pl ate was incubated in the dark at roomtenperature for 30 mn. The

react i on wWiS Stopped i Saddit ot 6 £007 M0 per W& of 1 M H2SO4 . The
absor bance was neasured wth TECAN Sunrise at 450 nm corrected by the
absorbance at 540 nm 1.11 Application of N3pE anti body clones for

i nMmunoHi‘st dcheriestata iFomealv it ibead: tanddy 1par,afifd shvlertbeddéd vwsacts.ons from
human brain (cortex) were treated as follows: 1 . Deparaf finizing and
rehydrating sections (immbilized on slides) : a . Incubation of slides in
Hi stocliear mhyadened end dndauties; b ro IR ¢ aaningsidd Jrder

| ncubation of slides again in Histoclear or xylene for 3 mnutes d .

| ncubat (Sor¥ -of" 19 de £ i1 st 361 &0 or BAAETESE™M with 100 % et hanol for 3

mnutes e . Incubation of slides in 100 % et hanol for 3 m nutes, renove
solution f . Incubation of slides again in 100 %ethanol for 3 mn g .
| ncubatlicon @fvesidldgs wirt Q% <returanolF ifsdre ¥3 Snimuttast ikt).. Ihouilvet ison dafs sl i des

in 70 % et hanol _for 3 mnputes i . Incubation of slides . in 50 % ethanol for
s ot A el TR S8y el R BT Bl BB 3 it g

Cp§8ching endogenous peroxi dase activity:

2. Results

2.1 Production of antibodies

Six clones were isolated that stably produce antibodies against
15 the pGlu-6166-BSA peptide: clones 1-8-12, 5-5-6, 6-1-6, 12-1-8,

17-4-3 and 24-2-3. These clones were subject to further

characterization.

2.2, Determination of Required Antibody Concentration:
20
The intensity of signals in the ELISA assays correlates not only
with the concentration of analyte/AP variant but is also strongly
dependent on the concentration of deployed antibody. Since AP
variants are only present in low concentration in serum samples
25 it is necessary to determine antibody concentrations that are

able to detect low concentrations of the corresponding AR

variants. Commercially available AP ELISA kits have a specified
detection limit towards AP in the low pg range. In standard
curves the highest concentration is usually 500 pg/ml. General

30 information about deployed antibody concentration is typically
lacking in data sheets / instruction manuals, however, due to
further information as derivable from the general literature 1

ng / ml of antibody is used as default.

35 In a first series of experiments it was not possible to detect
500 pg/ml AP N3pE-40 with the corresponding pGlu-6166 12-1



| ncubation of slides with 99 ml nethanol + 1 ml 30 % hydrogen peroxide for
10 mnutes at roomtenperature. 3 . Washing the slides with water: 2x 5

m nut es 4wo 2Remoydsng wat er i n individual slides and pl areTgreeemsss303 sl i de
rack in a humdity chanber to prevent sections fromdrying. Cover section
wth 88 %formc acid at roomtenperatgnre for 10 m nutes under fume hood.
Rinse in water several tinmes and allow to shake in a water-filled staining
dish for 10 minutes. 5 . Blocking in 10% horse serumfor 2 0 m nutes at
room t enjeriat-uree j.ude tedStakd ing dof f I(rDrfaatS:pi r@ﬂ&;)tibzlad@kikﬁ@ksaﬂmﬂ\im and
apply pri! t| ody t|bo r r overnight. .at 4C 7
. hlcng%aﬁ sncsle%parad:%& hw'le§ fre CEJfte)fenc‘il (r)fut é%) aol%avmgg1 rsgg“élt%lg rom
one sI inde ntlo cariotdvely, @ee Addittteon Zof nbidstlinydaatled Sdwonideransarity lsddy ( goat

anti - muse; friomMector {LabratRid188)ennddq TBS 11njcrrga SR WAt 144y 2nd

antibody). Incubate 30 m nut es at ‘room tenperature. shing slides

separ atEINFSHTIRCTBS fior 100 HA/Mut e Fabit drisgdiatd ‘fhradlrﬁ oiver) s-I i 4 tid
anot herz0 4 /Addi tdrﬁﬂkﬁi‘dy“ﬁ@-esmdﬂdrﬁlt(yl%ﬂﬂsfﬁﬁ%l 36 MWe harsesserum 90 m

corrpone one t.e 30 m nute roo er ature
O A B s R0 e 1 s R 861 G rstat
I ncubaturmre@fsesect 01 ali tJhntB@BJstq/t uiarorbe( 2 nige 9B frIdrmrSlngme i 20100 n1 50

MM Tr i ngfﬂ 1 Lef Or QJaanqlS%%i o 32 %.hwdro %% %f‘egt%?oﬁrtg\i&)ﬂn éoﬁ =i egforP GRscope

to obs ctlon e reaction product Stop the
reati m@lby@Lﬁ& |Wl§1qches into staining dishes containing water .13.
Washing slides with water for 10 mnutes 14. Counterstaining with

hemat oxyl i n, washing wi.ith water. 15. Dehydrating and cl earing: Follow ste
1inr s?° £ Anal lysis y ? ? P

The AP N3pE-x antibody pGlu-6166 was chosen in the screening
15 process because the original cell clone (designated 12-1-8)
exhibited strong binding towards the peptide taken for

immunization and very low cross reactivity (see table 2).

20 Table 2: Screening results demonstrating signals in ELISA assays

obtained with several hybridoma cell clone supernatants.

Clone N3pE-BSA isoDAE-BSA | N3E-BSA |Nl11lE-BSA |Nl1lpE-BSA
1-8-12 1.787 0.012 0.142 0.011 0.005
5-5-6 1.649 0.015 0.126 0.004 0.006
6-1-6 1.377 0.013 0.125 0.007 0.014
12-1-8 2.123 0.005 0.009 0.001 0.005
17-4-3 1.915 0.007 0.320 0.003 0.004
24-2-3 1.768 0.014 0.218 0.003 0.002
positive 1.824 1.227 1.596 1.243 1.346¢6
control

negative 0.045 0.005 0.008 0.001 0.003
control

25 No screening step, dealing with the full length, native AP N3pE-
40 peptide had been included so far. Therefore the pool of



(e.g. water, ethanols to 100 % hi stocl ean) 16. Coverslip w th pernount
(Fisher Scientific) . Drying slides on air. Cean slides wth razor bl ade
and et harnwb.20d/00998esul ts 2 .1 Production of antibodi es SCx/EPhamo@sssoer e

i solated that stably produce antibodi es agai nst the pd u-6166- BSA pepti de:
clones 1-8-12, 5-5-6, 6-1-6, 12-1-8, 1%84-3 and 24-2-3. These clones were
subject to further characterization . 2.2. Determ nation of Required

Anti body Concentration : The intensity of signals in the ELI SA assays
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concentrations of the corresponding Ab variants. Conmercially available Ab
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10
Until ZO 5P e ody ae-d r}i{égr?éﬁttﬂ}p@fb]ﬁ'gnal can be further

2.4, PepSpot Analysis

15
Specificity was checked next by PepSpot analysis to compare
biotinylated AP N3pE-x antibody pGlu-6166 with hybridoma cell
clones. 1In table 3, all peptides are listed which correspond to
spots on the PepSpot membrane. As seen in figure 3 pGlu-6166

20 clones 6-1-6 and 24-2-3 do not produce more cross signals than
pGlu-6166 antibody clone 12-1. All clones investigated
recognized primarily spot number 6 - the specific AP N3pE-x spot
(pEFRHD..., i.e. SEQ ID No: 12), followed by spots number 5
(EFRHD..SEQ ID No: 11) and 7 (FRHD.. SEQ ID No: 13). A faint

25 signal was also attained with spot number 4 (AEFRHD.. SEQ ID No:
10).

Table 3: Sequences of AP peptides spotted onto PepSpot™
Membranes (JPT Peptide Technologies GmbH ) and

30 detection by pGlu-6166 hybridoma cell clones
Peptide Sequence AP 1-40 (SEQ ID No:2) IBL- 5- 6- 17- |24- (12- |SEQ
e DAEFRHDSGYEVHHQKLVEFFAEDVGSNKGAT IGLMVGGVV AK 5-6 |1-6 |(4-3 2-3 4 ID
No.
1 KMDAEFRHDSGYE - - - - +/- - 7
2 DAEFRHDSGYEVH - - - - +/- - 8




el evated (see Figure IB) . Beyond this concentration no further increase in
signal intensity can be achieved. Therefore, 2 0 ng/m antibody was used to
det er m newpherdedmeti on limt for the pdu-6166 anti bodpcTaP300908dsi Ot

Anal ysis The Ab N3pE-x anti body pd u-6166 was chosen in the screening
process because the original cell clongo(designated 12-1-8) exhibited
strong binding towards the peptide taken for imunization and very | ow

cross reactivity (see table 2) Table 2 ;. creening results denmpnstrating
si gnal $s5i n Eki:SA-assays obtained with severjal hybrildomp cgll}- ¢l one
super ngt ant s No screening step, dealing wth the f ul Ien9t1, natijve Ab
N3pE_ é nnﬁFFﬁ%DS@\YEWHhQQn inel uded-—so far Ther Q# ér/_t he 60—! Jréf:%/oai | abl e
pd u6166 hybrmdmﬂaﬁmebl cl ones was screened-for elones exgressi ngi:
anti bodi es mhhgmmg&gpt exh|b|t a higher affliinity far the ratiye Ab N3pE-40
pepti de- sPSeen—A ..gure 2——eeH—-elenes—could e—dertt+Hedwhiich
i ndeed [exhi bi terhisgherosensitivity towards tlhe nativie fiil [kengt h |[Ab IN3pE- 40
peptide, V Mereas &Q%{BQ%%A6166 antlbody clgne 12-1 could gnly|detiect| 1 ny
pept i de;—etones—6=1-t6—and24-2-3—alsogave cigi’i Fs—wi-th—as—t++{tte—=as 8 ng
pepti de? Hence, clonegrgsd=b 6 and 24-2-3 arle 125%-ti|jnes|norle sensi|tivie. Wth
these glones, a dS&%ﬁ&&gﬂMklnlt of 8 pg/n1 Ab N3pE-[40 pept|ide|in|a
corr esponding ELFSAcoutd—b e attaimabte—24—FepSpotTAnatysts—$peci ficity
was cheékedd next b y PepSgot rdnal ysis to canpare-biloti hyl ated|Ab [N3pE- x
anti body, pAd W:6166..w.th hybridoma cell clones. In tjable 3|_ all pept|i des
are |i gted whichh correspond t0 Spots onm thg Pep$pot| mefbrane. [A 3 S€en in
figure |3 pd u-6166ElG#18S 6-1-6 and 24-2-3 |[do not produce |[mor e crass
signal §.4 han pQ u- 6166 anti-bedy;clone 12-1.|_All |cl gnes|i nvest | gat ed

15 GSNKGAIIGLMVG - - - - - - 21

16 ATIGLMVGGVV - - - - - - 22

pPE in table 3 means pGlu, pyroglutamate.

iD in table 3 means isoAsp, isoaspartate.
5 2.5. SDS-PAGE Analysis
Biological integrity of the AP-N3pE antibody and hybridoma cell

culture supernatants was determined roughly by SDS-PAGE analysis

(for details see Material & Methods supra).

10
As seen in Figure 4, all samples loaded onto the gel revealed
sharp bands without smears, indicating the integrity of the
pGlu-6166 12-1 antibody and the hybridoma cell clone
supernatants.

15

2.6. BIACORE Analysis

With DotBlot analysis significant differences in sensitivity
toward the AP N3pE-40 peptide of hybridoma cell clone

20 supernatants compared to biotinylated pGlu-6166 antibody were
diagnosed. However, with this method only an end point result
is monitored. Biacore analysis on the other hand allows

timewise resolution of the binding course of a given antibody.



recogni zed primarily spot nunber 6 - the specific Ab N3pE-x spot

(pEFRHD. .., i.e. SEQID No: 12), followed b y spots nunber 5 (EFRHD. .. SEQ

| D No: 1lwoandy/odoqsFRHD. .. SEQ I D No: 13) . A faint signacTwesomlosssoattai ned
wi th spot nunber 4 (AEFRHD... SEQ ID No: 10) . Table 3 : Sequences of Ab
pepti des spotted onto PepSpot(tnm) Mnbganes (JPT Peptide Technol ogi es GrbH
) and detection b y pdu-6166 hybridoma cell clonespE in table 3 neans

pd u, pyroglutamate . iDin table 3 neans isoAsp, isoaspartate . 2.5.
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hybri da |t ur nt;s ef. ed r hi S PAGE
anal yS|agﬁc(]T‘:O g/g[%aﬁ :éserseegﬂ%a{%ir |%al @y\%et% ds tsluor}lrgS Q&%s p}sﬁeen 5n I9| gure 4
al | samsirgsi doade®iamtar e Feregels irrevwea ek hvame bardsiafgamidgd simear s,

i ndi capngtihe d rgrgnget%oQJfS tt},ql Uu-6166 12-1 antibody and the hybrl donma
cell clone supernatants . | ACORE Anal ysis Wth Dot Bl ot anal ysis

Si gﬁl ficant differences in senS| tivity toward the Ab N3pE-40 peptide of
hybri doma iceldi e M&@U@erd@ai@@@ dzormﬁﬂe@stlmdoidziﬂdaﬂtaﬁae:dopﬁ unyJp@ﬁu—

anti bo re dia this nme nl result
i s rmoni 104%9@ DBt %gﬁéfie;ﬁge ror?at qt?ttﬁéin I \ﬁ)s/l r?éd?m é& ‘esét ut i on
of the dnjmrhmgsocnwfsetk@‘ reylgi viemeaantd 1dodyl.drre @rujn@rrrta(tachedlé—vﬂhamtér t he

poor binding of, %%Ege%t%%%g At ?%R}e%‘?%v 6985 A eS Ul A A di o

associ ation to th pept i i acore an ySi's was erformed as
des@ri &é@dwm@ﬁaeﬂt@ratﬁm hoddie sagsoeiabmint ovfi g Biendig Colersses of

i ncr ea%!ﬁ%ﬁkcﬁ&ﬁk%ﬁ:@lryats Qﬂsme%f HGrEr 6166 ac@idtb%ée?ﬁld%ﬁﬂkprcl%létﬂzalﬂ on of

a KD value of 30nM onpari son of the bri doma cel |l cl one supernat ant
12- 1\MMq§t markedly, however, is the dlf erence 1n dissociation

behavior. Whereas clone 6-1-6 hardly dissociates from the AP
N3pE-40 peptide, 12-1 is readily washed off within a few

15 minutes. Hence, the poor binding of clone 12-1 is very likely
to be the consequence of the observed “off-rate”. This
assumption is further supported by the finding that clone 24-3-
2, which gives particularly advantageous results in the DotBlot
analysis, exhibits a very slow association to the AP N3pE-40

20 peptide but - in contrast to clone 12-1 - has no observable

“off-rate” (see also Figure 5).

2.6.1 Affinity of APN3pE specific antibody clone 6-1-6 and 24-2-
3

25
For N3pE antibody clone 6-1-6 the association rate, dissociation
rate and dissociation constant was calculated by a global fit of

all sensograms shown in figure 6.

30 The association rate was calculated with 1.67e5 M's™, the

-1

dissociation rate with 2.63e-4 s and the dissociation constant

with 1.57 nM.

For N3pE antibody clone 24-2-3 the association rate,
35 dissociation rate and dissociation constant was calculated by a

global fit of all sensograms shown in figure 7.



cell clone supernatant 6-1-6 reveal ed striking differences in binding
characteristics. The association of clone 6-1-6 was approximately 5 tines
hi gher t hwo 2bfvadooasbser ved with clone 12-1. Most nar kedl pCcThPesyo58803 S t he
di fference in dissociation behavior. Whereas clone 6-1-6 hardly di ssociates
fromthe Ab N3pE-40 peptide, 12-1 is rgadily washed off within a few

m nutes. Hence, the poor binding of clone 12-1 is very likely to be the
consequence of the observed "off -rate". This assunption is further
supported by the finding that clone 24-3- 2 , which gives particularly
advant ageous: LSy itis, rkattfzee W20t Blote analoysivs,c exNibids 1@ very cghow
association to the Ab N3pE-40 peptide but -in contrast to ¢clone 12-1 - has
no obsetiveslc atafdn rratte? Wisde 228 qur easd ) the 20 Bsd0A 4T hint yeofis PabN3pE
speC|f|c nt%ggd clone 6-1-6 and 24-2- 3 For N3pE anti body clone 6-1-6 the
associ ath ‘di ssoci ation rate and di ssoci ati on constant was
calgulated by a global fit of all sensogranms shown in figure 6 . The
association rate was calculated with 1 .67e5 M 1S 1, the dissociation rate
with 2.263e- Segquenmiaa @ tdibosyc ivariiahpleomrsigiiomsni th 1. 57 nM  For N3pE

anti body clone 24-2-3 the association rate, dissociation rate and

di ssoci ati on constant was cal cul ated by a global fit of all sensograns
shown TR ifGUrl@ A NITHE ASSEE Ao ratd Mds k| cul ated with 3.25e3 M 1S 1,

t he dISSOCIatIOH rate with 3.29e-4 s 1 and the dissociation constant with

10 7 Seguencin nt body vari abl e regions The foll owi ng sequences
ig ﬁﬁﬂfled %§°? 1% 3 ﬁg -6 Variable part |ight chain, nucleotide
sequence (SEQ ID NO 49)

Variable part light chain, nucleotide segquence (SEQ ID NO: 49)
ATGGTGTCCTCAGCTCAGTTCCTGTTTCTGTTAGTGCTCTGGATTCAGGAAACCAACGGT
GATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCTCT
15 ATCTCTTGCAAGTCAAGTCAGAGCCTCTTATATAGTGATGGAAAAACCTATTTGAATTGG
TTATTACAGAGGCCAGGCCAGTCTCCAATGCGCCTAATCTATCTGGTGTCTAAACTGGAC
TCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGAACAGATTTTACACTGARAAATC
AGCAGAGTGGAGGCTGAGGATTTGGGAGTTTATTACTGCGTGCAAGGTACACATTTTCCA
TTCACGTTCGGCTCGGGGACAAAGTTGGAAATARAACGGGCTGATGCTGCACCAACTGTA
20 TCCATCTTCCCACCAT

Variable part light chain, protein sequence (SEQ ID NO: 50)

MVSSAQFLEFLLVLWIQETNGDVVMTQTPLTLSVTIGQPASTISCKSSQSLLYSDGKTYLNW

LLORPGOSPMRLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHEP
25 FTFGSGTKLEIKRADAAPTVSIEFPP

Variable part heavy chain, nucleotide segquence (SEQ ID NO. 51)
ATGGGATGGAGCGGGGTCTTTCTCTTCCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAG
GTCCAGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGAGCTTCAATGAAGATATCC
30 TGCAAGGCTTCTGGTTACTCATTCACTGGCTATACCATGAACTGGGTGAAGCAGAGCCAT
GGAAAGAACCTTGAGTGGATTGGACTTATTAATCCTTACAGTGGTGTTACTAGGTACAAC
CAGAAATTCAAGGGCAAGGCCACATTAATTGTAGACAAGTCATCCAGCACAGCCTACATG
GAGCTCCTCAGTCTGACATCTGAGGACTCTGCAGTCTATTATTGTACAAGAGAGGCTARAA
CGGGAGTGGGACGAGACTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCCARAA
35 ACGACACCCCCATCTGTCTA




ATGGTGTCCTCAGCTCAGT TCCTGTTTCTGT TAGT GCTCTGGATTCAGGAAACCAACGGT
GATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGT TACCAT TGGACAACCAGCCTCT
ATCTCTTGCGAOGH OABBBCAGAGCCT CTTATATAGT GATGGAAAAACCT AT TTGARCT/®B2009/058803
TTATTACAGAGGCCAGGCCAGT CTCCAATGCGCCTAATCTATCTGGTGTCTAAACTGGAC

TCTGGAGT CCCTGACAGGT TCACT GGCAGT GGATCAGGHACAGATTTTACACTGAAAATC

AGCAGAGT GGAGGCTGAGGATTTGGGAGT TTATTACTGCGTGCAAGGTACACATTTTCCA

TTCACGT TCGGCT CGGGGACAAAGT TGGAAATAAAACGGGCTGATGCTGCACCAACTGTA
TCCATCVECGCGATGA D aVar iradalvey pardid,i ghtotehal iseqareotcal n(SsEUENe® :( SBEQ | D NO.

50

L RPGS VLT ST O SVARDL GGG
FTFGSGHRINEIFKRADAAP TSIV NZAH AN AT Lgatk JsealAy M di 5 T Sl et deEgéguence
(SEQ | ReN@rBhcosTLyTvsaAaRTTPRSY

ATGGGATGCEA CTTTCTCTTCCTCCTGI CAGGAACTGCAGGTGICCACTCTGAG

GTCEAGCT GCAACAGT CTGGACCT GAGCT GGT GAAGCCT GGAGCT TCAAT GAAGATATCC
TGCAAGECHT.GTGGT TACEaAT BGACEGECTATACCAT GAACT GGGT GAAGCAGAGCCAT
GGAAAGAACCT TGAGTGGATTGGACT TATTAATCCTTACAGTGGTGT TACTAGGTACAAC
CAGAAATTCAAGGGCAAGGCCACATTAATTGTAGACAAGT CATCCAGCACAGCCTACATG
GﬁECTC@%@M3HIHMW%mCﬂG@EyWﬂiﬂMXﬁﬂﬁﬂIAIﬁAﬁTGE%@@M@K¥GEKJAAANO 53)

0;00 ' e par -, eavy C aln !
52}0m@@ﬂﬂmﬁﬂ_@§@@@ﬂ%@@@_wm¢mm@ '

GKNL EWAG N Y SO RRINGISIRGHAEL| Vi T@@MM@%@GAT TGG

REV\DETYVT%LVTVSAAKTTPPSV 2.7.2 Clone 6-1-6 Variabl e part Cgfht chain
nucl eotl q%%C%TGCGCCTAATCTATCTGGT TCTAAACTGGAC

TCCATCTTCCCACCATCCAG

Variable part light chain, protein segquence (SEQ ID NO: 54)
MVSTAQFLEFLLVLWIQETNGDVVMTQTPLTLSVTIGQPASTISCKSSQSLLYSDGKTYLNW

20 LLORPGOSPMRLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHEP
FTFGSGTKLEIKRADAAPTVSIFPPS

Variable part heavy chain, nucleotide segquence (SEQ ID NO: 55)
ATGGGATGGAGCGGGGTCTTTATCTTCCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAGGTCC
25 AGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGAGCTTCAATGAAGATATCCTGCAAGGC
TTCTGGTTACTCATTCACTGGCTACACCATGAACTGGGTGAAGCAGAGCCATGGAAAGAACCTT
GAGTGGATTGGACTTATTAATCCTTACAATGGTGTTACTAGGTACAACCAGAAGTTCAAGGGCA
AGGCCACATTAATTGTAGACAAGTCATCCAGCACAGCCTACATGGAGCTCCTCAGTCTGACATC
TGAGGACTCTGCAGTCTATTACTGTACAAGAGAGGCTAAACGGGAGTGGGACGAGACTTACTGG
30 GGCCAAGGGACTCTGGTCACTGTCTCTGCAGCCAAAACGACACCCCCATCTGTCTATCCACTG

Variable part heavy chain protein sequence (SEQ ID NO: 56)

MGWSGVFIFLLSGTAGVHSEVOLOQOSGPELVKPGASMKISCKRKASGYSFTGYTMNWVKQSH

GKNLEWIGLINPYNGVTRYNQKFKGKATLIVDKSSSTAYMELLSLTSEDSAVYYCTREAK
35 REWDETYWGQGTLVIVSAAKTTPPSVYPL




TCTGGAGT CCCTGACAGGT TCACT GGCAGT GGATCAGGAACAGATTTTACACTGAAAATC
AGCAGAGT GGAGGCTGAGGATTTGGGAGT TTATTACTGCGTGCAAGGTACACATTTTCCA
TTCACGT TGEOGH (0BBREACAAAGT TGGAAAT AAAACGGGCT GATGCT GCACCAABT &EA2009/058803
TCCATCTTCCCACCATCCAG Vari abl e part light chain, protein sequence (SEQ ID
NO 54) MVSTAQFLFLLVLW QETNGDVWMIQTPLTESVT | GQPAS | SCKS SQSLLYSDGKTYLNW
LLQRPGQS PVRLI  YLVSKLDSGVPDRFTGSGSGTDFTLKI SRVEAEDLGVYYCVQGTHFP
FTFGSGTKLEI KRADAAPTVSI FPPS Vari abl e part heavy chain, nucl eoti de sequence
(SEQ I 2.NQ3 55) Clone 17-4-3
ATGGGATGGAGCGEGGTCTTTATCTTCCTCCT GT CAGGAACT GCAGGTGTCCACTCTGAGGT CC
AGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGAGCTTCAATG%A&ATATCCTGCAAGEC

TTCTGGVEACECAFET GACTCICTACACCATGAACT 57)

GAGT GG‘AEE@%%E%EE%E%%&M%E@@E@EATGT TG
AGROCAGAT TAAT T GTACACARGT CATOCACCACALCET ACAT CACCTCCTCAGTCTGACATC
@Wﬂ&@?@ﬁ&@&&@&@&@&@ﬂ T

part h

GKNLEW'IGPJ 5 T SRS CTREAK

REVDET 7

o eoquence (EE%%%%T%ﬁ%&%&&c@ﬂ&@ﬁdﬁﬁ%d@@@&@' n,
AT ;

TGATGACCCAGACTCCACTCTCCCTGCCTGTCAGTCTTGE%E%TCAAGCCTCCATCTCTTGCAG
ATCTAGWCAGAGCCTTGWACACAGWGATGEAAACACCTATTTACATTGEWACCTGCAGAAGCCA

W@%&ﬁ@%@pm i ght

chapn mm%wwdq@@mmﬂmm 58) MKLPVRLLVLVFW PVS
SSDVWMTQTPLSLPVSLGDQAS | SCRS SQSLVHSDGNT YL HWY

Variable part heavy chain nucleotide sequence (SEQ ID NO: 59)
ATGGACTTTGGGCTCAGCTTACTTATTTTTGTCCTTATTTTAAAAGGTGTCCAGTGTGAG
GTGAAGCTGGTGGAGTCTGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCC
20 TGTGCAGCCTCTGGATTCACTTTCAGTGACTACGGAATGGCGTGGGTTCGACAGGCTCCA
GGGAAGGGGCCTGAGTGGGTAGCATTCATTAGTAATTTGGCATATAGTATCTACTATGCA
GACACTGTGACGGGCCGATTCACCATCTCTAGAGAGAATGCCAAGAACACCCTGTACCTG
GAAATGAGCAGTCTGAGGTCTGAGGACACAGCCATGTACTACTGTGCAAGGTATGACTAC
GATAATATCTTGGACTATGTTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCC
25 TCAGCCAAAACAACACCCCCATCAGTCTATCCACTG

Variable part heavy chain protein sequence (SEQ ID NO: 60)

MDFGLSLLIFVLILKGVQCEVKLVESGGGLVQPGGSRKLSCAASGETFSDYGMAWVRQAP

GKGPEWVAFISNLAYSIYYADTVTIGRFTISRENAKNTLYLEMSSLRSEDTAMYYCARYDY
30 DNILDYVMDYWGQGTSVIVSSAKTTPPSVYPL

2.7.4 Clone 24-2-3

Variable part light chain nucleotide sequence (SEQ ID NO: 61)

35 ATGAAGTTGCCTGTTAGGCTGTTGGTGCTCTGGATTCAGGAAACCAAGGGTGATGTTGTGCTGA
CCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCTCTATCTCTTGCAAGTCAAG
TCAGAGCCTCTTATATAGTAATGGAAARAACCTATTTGAATTGGTTATTACAGAGGCCAGGCCAG
TCTCCAAAGCGCCTAATCTATGTGGTGTCTAAACTGGACTCTGGAGTCCCTGACAGGTTCACTG




LOKPGXS PKLLI  YKVSNRFSGVPDRFSGSGSGTDFTLKI  SRVEAEDL GVYFCSQSTHVPP
TFGGGTKLEI KRADAAPTVSI FPPSS Vari abl e part heavy chain nucl eoti de sequence
(SEQ | D N0 268))009987 PCT/EP2009/058803
ATGGACTTTGEGECTCAGCTTACTTATTTTTGTCCTTATTTTAAAAGGT GTCCAGT GTGAG

GTGAAGCT GGTGGAGT CTGGEGEGAGECT TAGT GCAGCCH 63GAGGGT CCCGGAAACTCTCC
TGTGCAGCCTCTGGATTCACT TTCAGT GACTACGGAATGGCGT GGGT TCGACAGGCTCCA
GCGAAGGEECCTGAGT GGGTAGCATTCATTAGT. AATTTGGCATATAGT ATCT ACT ATGCA

R ! RGICPATICTAC W%@C@chmy chain protein
sequence (SEQ I D NO 60) MDFGLSLLI
FVLILKGMQCEVKLVESGEELVCPGESRKLSCAASGFTFSDYGNAMWRQAP
GKGPEWYAR1 13K, DRITERENESRE AN Y] ERSEI SRS

DNI LDWM@W@W%T&SW%@M%%LWSMHMLQ i ght

AT A AT G T O

CCCAGAGRCIATHIABRDPFEFIGGT FACGEAT TGGACAACCAGCCT CTATCTCTTGCAAGT CAAG
TCAGAGCCTCTTATATAGTAATGGAAAAACCTATTTGAATTGGT TAT TACAGAGGECCAGECCAG

TCT CCAAAGCGCCT AATCT ATGT GGT GT CT AAACT GGACT CT GGAGT CCCT GACAGGITCACT (Ié%,ﬁ)\GT GGATCA
\ f S AGHSEQ ID NO:

TTATTAR@%@WEEE%EWW@M@&%&AGGTTc ,
AAACGGGCT GATGCTGCACCAACTGTATCCATCT TCCCACCATCCAGT. Vari abl e part 11 ght chain

pr ot ei IS (SEG T NEACED TS RISHSHGE FREDWL RSP EFAS

ISE\C/KEE\E YNNI 2Q TRRGR MTAM@?M@W@GGGTCT%
R_ll{%gzﬂ% i sequencgﬁwdé%%@@‘“&’: %%T%%AA%G%A%%’IITEECEEE ain
TEGAGZGEAEEEETTECRCEA ' ~ ~ .

Aw%%m%ﬁ%%%ﬁ%ﬁﬁeeww

CTGGTCACTGTCTCTGCAGCCAAAACGACACCCCCATCTGTCTATCCACTG

Variable part heavy chain protein sequence (SEQ ID NO : 64)

20 MGWSGVFLELLSVTEGVHSQVOLOOSGAELVRPGSSVKISCKASGY IFNNYWINWVKORP
GOGLEWIGQIYPGDGDTNYNGKEFKGKATLTADKSSSTAYMOLSSLTSEDSAVYFCAREGY
IVYWGQGTLVTVSAAKTTPPSVYPL

2.8 Application of antibody clone 6-1-6 for N3pE ELISA
25
The final N3pE ELISA protocol was tested concerning limit of
quantification (LOQ) and signal-to-noise ratio (S/N). The
standard curve of the ELISA is shown in figure 8.
The shape of the standard curve looks very good egpecially for
30 the low concentration range, which shows a nearly linear
dependency of the absorbance. Based on this standard curve the

LOQ is determined with 3.125 pg/ml with a S/N = 1.3.

2.9 Investigation of cross reactivity, analyzed via ELISA and

35 SPR



TTCTGGCTATATATTCAATAACTACT GGATAAACT GGGT GAAGCAGAGGCCTGGTCAGGGTCTT
GAGTGGATTGGACAGATTTATCCTGGAGATGGTGATACTAACTACAAT GGGAAGT TCAAGGGTA

AAGCCACAGY GACTIB0HNBACAAAT CCT CCAGCACAGCCTACAT GCAGCT CAGCAGECT ARG 058803
TGAGGACTCTGCGGTCTATTTCTGT GCAAGAGAGGEGATATATTGT TTAT TGGGGCCAAGGGACT
CTGGTCACTGTCTCTGCAGCCAAAACGACACCCCCATCIGTCTATCCACTG Var i abl e part heavy
chain protein sequence (SEQ ID NO : 64) MOWSGVFLFLLSVTEGVHSQVQLQQSGAEL VRPGS
SVKI  SCKASGYl FNNYW NWKQRP GQGLEW GQ  YPGDCDTNYNGKFKGKATLTADKS SSTAYMQLS
SLTSEDSAMFEAREGY | VYWBQGTLVTVSAAKTTPPSVYPL 2.8 Application of antibody

cl one Gk @.Lols Miple ELIGA The dinal B0 ELA AT oktle MR deStha.
concerning limt of quantification (L and signal-to-noise ratio (S/'N)
The st andan®BrdurBid Ff. the EldvSAldtse showshavrf iigurtel8e 4The shape of the
standard curve | ooks very good especially for the | ow concentration range,
whi ch shows a nearly |inear dependency of t he absorbance. Based on thi S
stapdard urve theL S I\\%rmned wth %ar%g_/%i wth a S/IN_= 2.9
| nvest i eon of R 0S8 Fellt i PlEyEI&r%I LR AL ahd §9FQELP§ACI'F1‘F§
Cross reagidiviityy, to other A b variants was determ ned using our N3pE-ELI SA
The raw date are shown in table 4 . Table 4 : Raw date of N3pE-ELISA with
clone 6-1-6: Test of cross reactivity Only for AbpE3-40 a dependency of the
absor bdfeeefreipm(dshe) pEr49r{28.GH)| EA-20a s 00I s2F0v § d3-4A[T_4Hes| edi2Al)_w-az i [@Atisd0have
shown dqross reacti ¥Pdly Ded28av 1| % J1.8ekcepto.088 | ABO 400.05ph 09pmal-05R clopPéc] ed

by the |blank) for 800 pdk8FF0 was ali@ld 2| P.0d6 of0.G6hd @P44nRAI0.OfHy 30461
This i d—a—very goo 4081 o P35 onki d8A8ha 119984 4 HEOSKEE 2848 hi994%d & B8 il des

have t le—sane am nd g f°52129°exc ats Otzﬁ&\dfi P05 40052, 19045 £ 00871; 0,00 || R.048,4
case ofl—AbpE3—40 50 0.1330 0143 0.044 [ 0.048 | 0.044 [ 0.050 | 0.04 0.045
ad e dinh 25 0.0820 0.086 0.044 | 0.046 | 0.044 | 0.048 | 0.047 | 0.048
12.5 0.0570 0.083 0.039 | 0.042 | 0.040 | 0.043 | 0.042 | 0.046
0 0.0410 0.040 0.038 | 0.065 | 0.061 | 0.059 | 0.063 | 0.066

Only for APpE3-40 a dependency of the absorbance from the
concentration was observed. All tested AP variants have shown

10 cross reactivity below 1 %, except of AP3-40. The signal
(corrected by the blank) for 800 pg/ml was about 2.7 % of the
signal for APpE3-40. This is a very good value, considering that
the N-terminus of both peptides have the same amino acids,
except the first one, this is cyclized in the case of APpE3-40.

15 Overall, the AP N3pE antibody clone 6, which is generally used
for ELISA, is very high specific for the N-terminus of AR-

peptides starting with pGlu at position 3.

SPR:

20 The cross reactivity of clones 6-1-6 and 24-2-3 to other non-AR
pGlu peptides was analyzed by surface plasmon resonance. Instead
of APpE3-40, which shows a typical binding sensogram, all other
tested pGlu peptides have shown nearly no interaction with
clones 6-1-6 and 24-2-3, respectively, see also figure 9 (data

25 only shown for clone 6-1-6). The sensograms of the pGlu peptides

were compared with the sensogram for APpE3-40. The estimated



Overall, the Ab N3pE anti body clone 6 , which is generally used for ELI SA
is very high specific for the NNterm nus of Ab- peptides starting with p3u
at positiwo 2810/008B8R The cross reactivity of clones 6-1p6Taprdoid4hsB08 t o

ot her non-A b pdu peptides was anal yzed by surface plasnon resonance.

I nstead of AbpE3-40, which shows a typkgal binding sensogram all other
tested pd u peptides have shown nearly no interaction with clones 6-1-6 and
24-2-3, respectively, see also figure 9 (data only shown for clone 6-1-6)

The ser%%gﬁsaﬁ%ead%‘tlt"ﬁéuﬁé W Féptalde LsMere Tconpdy ™Aty tHe XlenSogramSor
AbpE3- 40.,The estidmateder oss vgactivities were all below 1 % . A summary of
all anal yzed peptides are shown in table 5 . Tableb: Estimted Cross
reactivity of clones 6-1-6 and 24-2-3 to other pQd u-peptides All
experinments have confirned the fact that N3pE anti body cl one 6-1-6 and
24 2- BTmtﬂeé‘pecEsftijﬂnaftmrd theo N t esaanatiepi tOpelofic ADPE3-%. aNdi el -Gt her
g tfl-;-qu ni_were recogni zed nor other Ab peptide variants, which do not
bea Ye M AP FE due. 2.10 Optinization and validation of N3pE
ELI SA for brain anal ysi s AbpE3-42 concentration in nouse brainstem was
anal yz G PRREEBs [ 9 cfd’8 rEaefitygt hod. The sanpl es were derived fromfrom
t r ans Q¢S T ng human Ab(@3-42 in the brain, which is
cycliz y—Oc—t+otAbpE3—42—Coerpared were sanpl es from het er ozygous
transgedrc—fic )zygous transgenic mce (tg horn) and from
wi | dt ypBig Gasirinr anfgenic fice (wf) . The nice used for sanple generation
wer e plGdosedaitesindescri bedl i n WO4009034158. For all further experinents
sanpl esNaodtetsindafds wer<l diluted in the EIA buffer. In a next step, the
neut r allOzagh an et hod foranal yzing formc acid fracti on sanpl es was

opti m ZEfodedin [ NF <1
Collagen 1 <1
TRH <1

All experiments have confirmed the fact that N3pE antibody clone
6-1-6 and 24-2-3 are specific for the N-terminal epitope of

APpE3-x. Neither other pGlu N-termini were recognized nor other

10 AP peptide variants, which do not bear an N-terminal pE residue.

2.10 Optimization and validation of N3pE ELISA for brain

analysis

15 APpE3-42 concentration in mouse brainstem was analyzed dependent
on the used method. The samples were derived from from
transgenic mice (tg) overexpressing human ABQ3-42 in the brain,
which is cyclized by QC to APpE3-42. Compared were samples from
heterozygous transgenic mice (tg het) and homozygous transgenic

20 mice (tg hom) and from wildtype, non-transgenic mice (wt). The

mice used for sample generation were produced as described in

W02009034158.

For all further experiments samples and standards were diluted

25 in the EIA buffer. In a next step, the neutralization method for



neutralization was N3pE ELI SA. The resulting and herein devel oped N3pE

ELI SA works well, it detected significant |evels of human AbpE3-42 in

brai ns ofwoheidmodsorn mce, significantly |ower |evels eCThrowoftspE3-42 in
brains of the tg het mce and no human AbpE3-42 in brains of the wt mce
(see figure 10) . The ELI SA according g9 the present invention delivers

hi gh signals and consequently a very acceptable LOQ and is thus suitable
for analysis of formc acid sanples, in particular of formc acid brain
sanpl eI VPR DR G ERG GiF 6t INGISE 1dit iS598RA S8 otfes T M rRfthohi -§t-odhéi stry
Wth the NapE ;antdibedies afsdieprosent,d nwentian,g ARE3-a4as stained in

brain sections of patients in the |ate stage of sporadic Al zheiner's

di seasalqvSADpeahd FramuLIHA forakss ofelAl,zhdl mertestdids easm i(IFARNE ilegels
patients which bear a nutation in the presenilin 1 (PSI) gene. The stained
brain SEctige éﬁ%&%&ﬁn it Mg PE. TSyt PT SHéWe  HED 1tHE aR3PE

ant Lbodi es of. th r nt_in .on -ar.e suitable r | nohi st.ochem stry.
TheDanti Do &S Cadbi AATY GRRECe e KB T Braiioof UOAG tand EAD T

patientsy, hﬂﬁ%ﬂ\@%@nﬁbbqqli &3 Shew 10 backgr gund signals ond he)i mages,
whi ch proves the specific binding shown b y ELI SA and SPR analysis . 3 .
Deposi tthavidtidd 2o ral ccartiirppdice S Isperiddagdl |iynweedogm daig valy NIpEAx, were
gener at ed. rrently all correspondi ng nonocl onal ti bodi.es expressing
Pybr 1 AGHETEET e G e o, S A3 ST 341905 T bedh depos { ed
I N accongdangs Midy the Budapest fbheaty and avJa@ngﬂ\é'atJJ abl @ att ithe Dewrsche
Sami ung fur M kroorgani smen und Zel | kul turen (DSMZ) in Braunschwei g, DE,

with a ta et @ 1fin) FRECIES 2008, and with the respective deposit
nunbers(cl one 5-5-6) : DSM ACC2923 (cl one 6-1-6) : DSM ACC2924

2.11 Application of N3pE antibody clones for immunohistochemistry

With the N3pE antibodies of the present invention, APRpE3-x was
15 stained in brain sections of patients in the late stage of
sporadic Alzheimer’s disease (SAD) and familial forms of
Alzheimer’s disease (FAD), i.e. patients which bear a mutation
in the presenilin 1 (PS1) gene. The stained brain sections are
shown in figue 11. Figure 11 shows that the N3pE antibodies of
20 the present invention are suitable for immunohistochemistry. The
antibodies specifically detect pGlu-AP in brain of SAD and FAD
patients. The N3pE antibodies show no background signals on the
images, which proves the specific binding shown by ELISA and SPR

analysis.

25
3. Deposits
Monoclonal antibodies specifically recognizing AP N3pE-x, were
generated. Currently all corresponding monoclonal antibodies
expressing hybridoma cell lines 5-5-6, 6-1-6, 17-4-3, and 24-2-3
30 have been deposited in accordance with the Budapest Treaty and
are available at the Deutsche Sammlung fir Mikroorganismen und
Zellkulturen (DSMZ) in Braunschweig, DE, with a deposit date of

June 17, 2008, and with the respective deposit numbers



(clone 17-4-3) : DSM ACC2925 (cl one 24-2-3) : DSM ACC2926. Specificity of
those antibodies for their respective target sequences could be confirned.
For Ab N3w8-2s10/dobagh affinity anti body cl ones coul d be i ¢#emtEpbicedssshat
shoul d give strong signals in an ELI SA set up with an expected detection
limt in the |low pg range. 4. Summary dBe main aimof the present invention
was the establishnment of a highly sensitive and robust detection technique
that allows quantitative determi nation of Ab variants in biological

sanpl es. Preferably, an ELI SA based techni que shoul d be pursued. The task

was started with Ab N3p 1S ause for this i,gnt an appropriate
ELI SA syst em was alreadgigbnné?é?a |y avail abl e ?$€E¥§£b$his system was

used as reference and i(ftlemsalodudl)ity control D%@@C@éﬁbility of the

pd u- 6166 anti body in t@glﬁQQQQHAEk§SA assay setpdip sy knvestigated. To
obtain clearly neasurab e S|gnals hlgh antlbody concentrations needed to

be depl oyed (20 my/m) ¢ Qﬂ]%ﬁT%ﬁﬁ ty Ab‘ N3pE- XPHheF®5d¢ - cl ones coul d be
i dentified. A detection Ilnlt in the | ow pg range (3-8 pg/nml) can be

achi eved with these nes. 1 PCT, Pri nal .i.n El ectragnic Form
(Thi o SRES SRS Sar bR AT 08Y Sror out s "SRRt Vot "HIF
inHHn&@mmmc@mmawmhhHWQMImﬁﬁéw|moiu$qmﬁﬂymaMNm1@ﬂﬁmnmyc Form
(This sheet, t. t f
ot er netotAl apaI T Ra o) FOR REGE NG G e B oMY 6 4 TR f or m was
recli vedamialls tije an ELISA set up with an expected detection limit in

the low pg range.

4, Summary

15 The main aim of the present invention was the establishment of a
highly sensitive and robust detection technique that allows

quantitative determination of AP variants in biological samples.

Preferably, an ELISA based technique should be pursued. The

20 task was started with AP N3pE ELISA, because for this AP variant
an appropriate ELISA system was already commercially available
(IBL). This system was used as reference and internal quality

control.

25 Applicability of the pGlu-6166 antibody in the chosen ELISA
assay set up was investigated. To obtain clearly measurable
signals, high antibody concentrations needed to be deployed (20
pg/ml) . High affinity AP N3pE-x antibody clones could be
identified. A detection limit in the low pg range (3-8 pg/ml)

30 can be achieved with these clones.
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1 . Antibody, characterised in that 1z b| nds to A peptides or variants

t her &4, preferably with hlég aff ) é Ant i body according to claim1 ,
wher ein sai d hi ghyafbicibi FERRS. nég%ﬂn %gfi%leéf‘ihr@ﬂe@aqg@tamnoﬁK 1) value of 10~
7 M, or better. 3 . Antibody according to claim1l or , vvhereln sai d

anti Lbb\}jy FermchTmbH% & isRpgt—antyody: _ ) t

pr ecedi ng|ingicaibisgRelating @Depasiteti he var| abl e part of the light chain of said

ant i body %IaﬁP%W§ ’oBé°"§‘l§ﬂuence sel ected from SEQ I D NOs: 49, 53, 57 and
61, Qf1.@npRARA0:iRC! sequence§ | D NGs: 50, 54, 58, and 62.
5 . Antibpdy according to any |@ e?@npgeg 0% &4 arfpropherei n the variable
part of the heavy chain of sailslygsgyHPgY. Hgss ag nucl eotlde sequence sel ect ed
f r omoSEQ firkdrd3idar ApphicationNo. m—%—chan—mn—mm—d—smmmm. _ from
SEQ I D NGs: 52, 56, 60 and 64| 6 . Antibody according to any of the
preCQﬁTﬁgKﬁﬁﬁ?ﬁﬁ;&ﬁh@ﬂﬁ%ﬁﬁ%&E?Fgﬁi@§6§Qp@§t of the right chainm of said

ant i bedy—has—the nucleotideseguenceo—SEQ+DBDNO—49 or theamnre—-aetd
sequence f SEQO 1D NGO _50__and wherein the variable part of

The indications made below relate to
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1-3 Identification of deposit
1-3-1  |Name of depositary institution DSMZ DSMZ-Deutsche Sammlung von Mikroor-
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t he heavy chain of said anti body has the nucl eoti de sequence of SEQ I D NO
51, or the amno acid sequence of SEQ ID NO 52. 7 . Antibody according to
any oBpbiwopnsoeesng cl ai ns, wherein the variable part @CTEPeOMIOSSD3 chain
of said anti body has the nucl eotide &@quence of SEQ ID NGO 53 or the am no
acid §€’quence of SEQ I D NO 4 and wher eolnnFot he variable part of the heavy
chain of said amhnsl@fgq)énmgémuﬁ tbffﬁbiiiﬁé eéaﬁﬁﬁam%gamcaém ID NO 55, or

the am no acid sequence of SEQ Antl body accordl ng to any of
t he precelidithicGiond Mfe palSiRI Tt he varabtepart—of —thetight—charmof——sai d
ant i body Sepbéned micredrgobn@er sequence of SEQ I D NO. 57 or the am no acid
sequence T‘e’ ? TP ' 98 Wiy wherein the variable part of the heavy chain
of sald a 1as the nucl ¢ él de sequence of SEQ ID NO 59, or the am no
aci d g equq:nce of SEQ I D NO 60; . Anti body according to any of the
preceding 'Clains, wherein the %arlahlp part of the light chain of said
ant i Bc?dy " Jiguitisation ofdepesBot | de séquence of SEQ ID NO 61 or the amino acid
sequence PrSEGTHYI"E2, andP$iherREMZrhru lP%lb‘F%mb]a‘P’égoYopé heMHeER9T Thai n
of said antibody has the nucl dSRPHEMR R cEe bFkGHTen \eFOE3 or the ani no
aci d ¥&queree °6%LPQ§EEZ)'”F‘E5"NQ 6zIIn11@ff¢mtbod3/BacQ'o3%ﬂ% Bloalmﬁcwexme
precedi ng| cl ai ms, wherein sai (Ce¥raBHdy is selected fromthe follow ng
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or functional variants thereof. 11. Antibody according to any of the
preceding clainms, wherein said antibody is Ab 6-1-6 (Deposit No. DSM ACC
2924) . MRo 20qwdobszdy according to any of the precedi ng etaippeoowbssoei n said
antibody is Ab 24-2-3 (Deposit No. DSM ACC 2926) .7 1 13. Anti body
according to any of the preceding claif, wherein said antibody is a
humani zed or chinmeric antibody, or an anti body fragnent which retains the
high affinity. 14. Antibody according to any of the preceding clains for
use i ndlenmdet ecti on of Ab peptide or variants thereof. 15. Antibody
according to claim 14, wherein said variants are selected fromthe
follow ng group: pdu-Ab3 x variants , wherein x is an integer between 10
and 42;1 .pr ehetabpbyy 18clamdeder npe@ preflerabl y BOnadmdtd22 1geptnde body

according Lo, Ay, of {fie. 9t £cediog clai ye,; Wil ghd s, bpman., 17, Anti body

according to any of the preceding clains, which is a diabody or a single
chaPn antibody which retains the high affinity. 18. Antibody according to

any of 4 he M@E@&%pga@&@mrﬁmgwm ch1 Himds, tend hei €psd open boningds bynthe
anti bodies defined in clajm 15. 19. Antibody according to any of the
precedi ng cT'aims, 2 wit SHOhESEt He %%%%W%%%n?%@]t?ah%?e?ﬁining regi ons of the
ant i bodi es 8%~ deflj ned hacedai m 15. 20. Anti body according to any of the
precedi ng clains, which is | abeled. 21. Antibody according to any of the
preceding clains, which is imobilised on a solid phase. 72

10 3. Antibody according to claim 1 or 2, wherein said antibody is

a monoclonal antibody.

4. Antibody according to any of the preceding claims, wherein
the variable part of the light chain of said antibody has a
15 nucleotide sequence selected from SEQ ID NOs: 49, 53, 57 and
6l, or an amino acid sequence selected from SEQ ID NOs: 50,
54, 58, and 62.

5. Antibody according to any of the preceding claims, wherein
20 the variable part of the heavy chain of said antibody has a
nucleotide sequence selected from SEQ ID NOs: 51, 55, 59 and
63, or an amino acid sequence selected from SEQ ID NOs: 52,
56, 60 and 64.

25 6. Antibody according to any of the preceding claims, wherein
the variable part of the light chain of said antibody has
the nucleotide sequence of SEQ ID NO: 49 or the amino acid
sequence of SEQ ID NO: 50, and wherein the wvariable part of

the heavy chain of said antibody has the nucleotide seguence

30 of SEQ ID NO: 51, or the amino acid sequence of SEQ ID NO:
52.
7. Antibody according to any of the preceding claims, wherein

the variable part of the light chain of said antibody has
35 the nucleotide sequence of SEQ ID NO: 53 or the amino acid
sequence of SEQ ID NO: 54, and wherein the wvariable part of

the heavy chain of said antibody has the nucleotide seguence



22. Antibody obtainable fromany one of hybridoma cell |ines DSM ACC 2923,
DSM ACC 2924, DSM ACC 2925, DSM ACC 2926. 23. Conposition conprising the
anti body we 2dsfdopssd i n any of the preceding clains. 24. pComposiolsssn3
according to item23 for the treatnent, prevention or delay of anyloidosis.
25. Conposition according to item 23 07024, wherein said anyloidosis is a
neur odegener ati ve di sease selected fromthe group consisting of mld
cognitive inpairnent, Al zheinmer's disease and neur odegeneration in Down
Syndrone. 26f SopposiNOONSACCOF dilkg 410ihd em 23 o 2dn caher esm) sap dNO :

anyl oi dosi s %s sporadic Al zheiner's disease or a Famlial Al zheiner's
denenti a. 2%.'Cbnposition according to item 26, wherein said Fam i al

Al zheinmer's denentia is Famlial British Denentia or Fam |ial Danish
Denentia. 2 i, d | ine - i i ne DSM
ACC. 2054 30&“%%%?%0%)%@%%% Il“?i te %‘5&“@&%&%%% %gl(?ln ,b?i[ %%erga c@%iﬁ he DSM
ACC32926. 3Phe User bibidiecant i Dbdyhasl et neleim ahysohe vitibeds haso 22 or
t he conposi th®nmas1 8efimedsdpuanye 0he 9foi 180 2351 0027 Ke aafi agnastdc or

t herapeutic nmethod. 33. The use ac%ﬁrdiqg to item32 for t%ﬁ di agnosi s of
an anyl oi d- 3536 &t ed” diseak® BP: condi 11O IYY The VSE Aetorkihg $b item
33, wher ei ntisai ldkany | chaosi sf | saad newt Ooegenes at tive cdiseasel sel estedndés om
the group copsisti .mld itive. i Lr ej : i se and
neurodegené?gt$%% ?% @émﬂg%ynéfgﬁgé %ﬁ%ﬁgﬁgéﬁ2§£%€€€$gln%P?%Egtg%$§§j
whéPei n sai @0 anyl oi dosis is

9. Antibody according to any of the preceding claims, wherein
the variable part of the light chain of said antibody has
the nucleotide sequence of SEQ ID NO: 61 or the amino acid

15 sequence of SEQ ID NO: 62, and wherein the wvariable part of
the heavy chain of said antibody has the nucleotide seguence
of SEQ ID NO: 63, or the amino acid sequence of SEQ ID NO:
64.

20 10. Antibody according to any of the preceding claims, wherein

said antibody is selected from the following group:

AR 5-5-6 (Deposit No. DSM ACC 2923)
AR 6-1-6 (Deposit No. DSM ACC 2924)
25 AR 17-4-3 (Deposit No. DSM ACC 2925)
AR 24-2-3 (Deposit No. DSM ACC 2926)

or functional wvariants thereof.

30 11. Antibody according to any of the preceding claims, wherein
said antibody is AP 6-1-6 (Deposit No. DSM ACC 2924).

12. Antibody according to any of the preceding claims, wherein
said antibody is AP 24-2-3 (Deposit No. DSM ACC 2926).
35



sporadi c Al zheiner's disease or a Fam i al
use according to item 35, wherein said Fam i al

Al zhei ner's denentia .
Al zheiner's denentia is

Fam | i al vBoi2biogtoed8enentia or Familial Danish Denmentia. ®¢I/BPRo0gio5sso3

di agnostic nmethod for the diagnosis of an anyl oi dassoci ated di sease or
in particular Al zheinmer's di’kease, conprising the follow ng
itens 1 to 22 with a
sanple froma subject suspected to be afflicted with said di sease or
condi tilon, mndideteciiagrdingi ng afythe e ipodyedng PG Lmayiiod e piot ei n,

condi tion,
st eps:

preferably pG u-A b. peptide fromthe s le.. 38. Diagnostic kit, conprising
bhe ant i body* 58 b1 FREE i 1 afy Ol oF 1 t SECTIT5" 23, “antd T 1%t r Ukt

use,

The di agnostic kit of
an inhibitor of glutamny cycl ase.

contacting an anti body according to any one of

item 32, wherein said further biologica
40. An oligonucl eotide selected fromthe

36. The

Tons for
and - aptilordy| yragriie)t fulntdlerrdiol ogi clat | lyigectdVeisubgt ance (s)

grotp cddnsiBtiHgPdY BEPTH Nosto 231y oo4gthe preceding claims for use in

the detection of AP peptide or variants thereof.
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15.

le.

17.

18.

19.

20.

21.

Antibody according to claim 14, wherein said variants are

selected from the following group:

pGlu—AB3_3g
pGlu—AB3_4o
pGlu-APs_42, and

pGlu-APB;_x variants,

wherein x is an integer between 10 and 42;

42, more preferably 30 and 42.

Antibody according to any of the preceding

human.
Antibody according to any of the preceding
a diabody or a single chain antibody which

affinity.

Antibody according to any of the preceding

preferably 18 and

claims, which is

claims, which is

retains the high

claims, which

binds to the epitope bound by the antibodies defined in

claim 15.

Antibody according to any of the preceding
the complementarity determining regions of

defined in claim 15.

Antibody according to any of the preceding
labeled.

Antibody according to any of the preceding

immobilised on a solid phase.

claims, which has

the antibodies as

claims, which is

claims, which is

39.

substance is
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

WO 2010/009987 PCT/EP2009/058803

72

Antibody obtainable from any one of hybridoma cell lines DSM
ACC 2923, DSM ACC 2924, DSM ACC 2925, DSM ACC 2926.

Composition comprising the antibody as defined in any of the

preceding claims.

Composition according to item 23 for the treatment,

prevention or delay of amyloidosis.

Composition according to item 23 or 24, wherein said
amyloidosis is a neurodegenerative disease selected from the
group consisting of mild cognitive impairment, Alzheimer's

disease and neurodegeneration in Down Syndrome.
Composition according to item 23 or 24, wherein said
amyloidosis is sporadic Alzheimer's disease or a Familial
Alzheimer’s dementia.

Composition according to item 26, wherein said Familial
Alzheimer’s dementia is Familial British Dementia or
Familial Danish Dementia.

Hybridoma cell line DSM ACC 2923.

Hybridoma cell line DSM ACC 2924

Hybridoma cell line DSM ACC 2925.

Hybridoma cell line DSM ACC 2926.

Use of the antibody as defined in any one of items 1 to 22
or the composition as defined in any one of items 23 to 27in

a diagnostic or therapeutic method.

The use according to item 32 for the diagnosis of an

amyloid-associated disease or condition.
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35.

36.

37.

38.

39.

40.

WO 2010/009987 PCT/EP2009/058803
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The use according to item 33, wherein said amyloidosis is a
neurodegenerative disease selected from the group consisting
of mild cognitive impairment, Alzheimer's disease and

neurodegeneration in Down Syndrome.

The use according to item 33, wherein said amyloidosis is
sporadic Alzheimer's disease or a Familial Alzheimer’s

dementia.

The use according to item 35, wherein said Familial
Alzheimer’s dementia is Familial British Dementia or

Familial Danish Dementia.

In vitro diagnostic method for the diagnosis of an amyloid-
associated disease or condition, in particular Alzheimer's
disease, comprising the following steps:

contacting an antibody according to any one of items 1 to 22
with a sample from a subject suspected to be afflicted with
said disease or condition, and

detecting binding of the antibody to a pGlu-amyloid protein,
preferably pGlu-Af peptide from the sample.

Diagnostic kit, comprising the antibody as defined in any
one of items 1 to 22, and instructions for use, and -

optionally - (a) further biologically active substance(s).

The diagnostic kit of item 32, wherein said further

biological substance is an inhibitor of glutaminy cyclase.

An oligonucleotide selected from the group consisting of SEQ
ID Nos: 23 to 48.



