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HUMANIZED ANTIBODY

The present invention is related to methods and compositions for diagnosis and treatment of
amyloidosis, a group of disorders and abnormalities associated with amyloid protein such as

Alzheimer’s disease.

Amyloidosis is not a single disease entity but rather a diverse group of progressive disease
processes characterized by extracellular tissue deposits of a waxy, starch-like protein called
amyloid, which accumulates in one or more organs or body 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 hereditary

amyloidosis.

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

Hodgkin's disease, and leprosy.

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

Many diseases of aging are based on or associated with amyloid-like proteins and are
characterized, in part, by the buildup of extracellular deposits of amyloid or amyloid-like
material that contribute to the pathogenesis, as well as the progression of the disease. These
diseases include, but are not limited to, neurological disorders such as Alzheimer’s Disease

(AD), Lewy body dementia, Down’s syndrome, hereditary cerebral hemorrhage with
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amyloidosis (Dutch type); the Guam Parkinson-Dementia complex. Other diseases which are
based on or associated with amyloid-like proteins are 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.

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 leading to the concurrent deposition
of activated complement components, acute phase reactants, immune modulators, and other

inflammatory mediators (McGeer et al., 1994).

Alzheimer’s Disease (AD) is a neurological disorder primarily thought to be caused by amyloid
plaques, an accumulation of abnormal deposit of proteins in the brain. The most frequent type of
amyloid found in the brain of affected individuals is composed primarily of AS fibrils. Scientific
evidence demonstrates that an increase in the production and accumulation of beta-amyloid
protein in plaques leads to nerve cell death, which contributes to the development and
progression of AD. Loss of nerve cells in strategic brain areas, in turn, causes reduction in the
neurotransmitters and impairment of memory. The proteins principally responsible for the
plaque build up include amyloid precursor protein (APP) and two presenilins (presenilin I and
presenilin II).  Sequential cleavage of the amyloid precursor protein (APP), which is
constitutively expressed and catabolized in most cells, by the enzymes (8 and 7 secretase leads to
the release of a 39 to 43 amino acid AB peptide. The degradation of APPs likely increases their
propensity to aggregate in plaques. It is especially the AB(1-42) fragment that has a high
propensity of building aggregates due to two very hydrophobic amino acid residues at its C-
terminus. The AB(1-42) fragment is therefore believed to be mainly involved and responsible for
the initiation of neuritic plaque formation in AD and to have, therefore, a high pathological
potential. There is therefore a need for agents to prevent the formation of amyloid plaques and to

diffuse existing plaques in AD.

The symptoms of AD manifest slowly and the first symptom may only be mild forgetfulness. In
this stage, individuals may forget recent events, activities, the names of familiar people or things

and may not be able to solve simple math problems. As the disease progresses, symptoms are
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more easily noticed and become serious enough to cause people with AD or their family
members to seek medical help. Mid-stage symptoms of AD include forgetting how to do simple
tasks such as grooming, and problems develop with speaking, understanding, reading, or writing.
Later stage AD patients may become anxious or aggressive, may wander away from home and

ultimately need total care.

Presently, the only definite way to diagnose AD is to identify plaques and tangles in brain tissue
in an autopsy after death of the individual. Therefore, doctors can only make a diagnosis of
"possible" or "probable" AD while the person is still alive. Using current methods, physicians
can diagnose AD correctly up to 90 percent of the time using several tools to diagnose
"probable” AD. Physicians ask questions about the person's general health, past medical
problems, and the history of any difficulties the person has carrying out daily activities.
Behavioral tests of memory, problem solving, attention, counting, and language provide
information on cognitive degeneration and medical tests such as tests of blood, urine, or spinal

fluid, and brain scans can provide some further information.

The management of AD consists of medication-based and non-medication based treatments.
Treatments aimed at changing the underlying course of the disease (delaying or reversing the
progression) have so far been largely unsuccessful. Medicines that restore the deficit (defect), or
malfunctioning, in the chemical messengers of the nerve cells (neurotransmitters), in particular
the cholinesterase inhibitors (ChEIs) such as tacrine and rivastigmine, have been shown to
improve symptoms. ChEls impede the enzymatic degradation of neurotransmitters thereby
increasing the amount of chemical messengers available to transmit the nerve signals in the

brain.

For some people in the early and middle stages of the disease, the drugs tacrine (COGNEX®,
Morris Plains, NJ), donepezil (ARICEPT®, Tokyo, JP), rivastigmine (EXELON®, East Hanover,
NJ), or galantamine (REMINYL®, New Brunswick, NJ) may help prevent some symptoms from
becoming worse for a limited tifne. Another drug, memantine (NAMENDA®, New York, NY),
has been approved for treatment of moderate to severe AD. Medications are also available to
address the psychiatric manifestations of AD. Also, some medicines may help control behavioral
symptoms of AD such as sleeplessness, agitation, wandering, anxiety, and depression. Treating

these symptoms often makes patients more comfortable and makes their care easier for



WO 2008/011348 PCT/US2007/073504

caregivers. Unfortunately, despite significant treatment advances showing that this class of
agents is consistently better than a placebo, the disease continues to progress, and the average
effect on mental functioning has only been modest. Many of the drugs used in AD medication
such as, for example, ChEIs also have side effects that include gastrointestinal dysfunction, liver

toxicity and weight loss.

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 causes deterioration of the macula, which is
the central area of the retina (the paper-thin tissue at the back of the eye where light-sensitive
cells send visual signals to the brain). Sharp, clear, 'straight ahead' vision is processed by the
macula. Damage to the macula results in the development of blind spots and blurred or distorted
vision. Age-related macular degeneration (AMD) is a major cause of visual impairment in the
United States and for people over age 65 it is the leading cause of legal blindness among
Caucasians. Approximately 1.8 million Americans age 40 and older have advanced AMD, and
another 7.3 million people with intermediate AMD are at substantial risk for vision loss. The
government estimates that by 2020 there will be 2.9 million people with advanced AMD.
Victims of AMD are often surprised and frustrated to find out how little is known about 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 are usually affected by dry
AMD, although one eye can lose vision 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 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.

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,
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some people begin to have abnormal 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.

The dry form of AMD will initially often cause slightly blurred vision. The center of vision in
particular may then become blurred and this region grows larger as the disease progresses. No
symptoms may be noticed if only one eye is affected. In wet AMD, straight lines may appear

wavy and central vision loss can occur rapidly.

Diagnosis of macular degeneration typically involves a dilated eye exam, visual acuity test, and a
viewing of the back of the eye using a procedure called fundoscopy to help diagnose AMD,
and—if wet AMD is suspected—fluorescein angiography may also be performed. If dry AMD
reaches the advanced stages, there is no current treatment to prevent vision loss. However, a
specific high dose formula of antioxidants and zinc may delay or prevent 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 maéula, which is helpful for some people who have wet AMD; however, vision
that is already lost will not be restored by these techniques. If vision is already lost, low vision

aids exist that can help improve the quality of life.

One of the earliest signs of age-related macular degeneration (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 contains amyloid beta. (Experimental Eye Research 78 (2004) 243-
256).

Ongoing research continues with studies exploring environmental, genetic, and dietary factors
that may contribute to AMD. New treatment strategies are also being explored, including retinal
cell transplants, drugs that will prevent or slow down the progress of the disease, radiation
therapy, gene therapies, a computer chip implanted in the retina that may help stimulate vision

and agents that will prevent the growth of new blood vessels under the macula.
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An important factor to consider when developing new drugs is the ease of use for the target
patients. Oral drug delivery, -specifically tablets, capsules and softgels-, account for 70% of all
dosage forms consumed because of patient convenience. Drug developers agree that patients
prefer oral delivery rather than subjecting themselves to injections or other, more invasive forms
of medicinal administration. Formulations resulting in low dosing intervals (i.e. once a day or
sustained release) are also preferable. The ease of administering antibiotics in oral dosage forms

results in an increase of patient compliance during treatment.

What is needed are effective methods and compositions for preventing or addressing the
complications associated with amyloidosis, a group of diseases and disorders associated with
amyloid plaque 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 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, Parkinson's disease, HIV-related dementia, ALS (amyotropic lateral
sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,
including macular degeneration. In particular what is needed are agents capable of counteracting
the physiological manifestations of the disease such as the formation of plaques associated with

aggregation of fibers of the amyloid or amyloid-like peptide.

Anti-amyloid antibodies elicited by the inoculation of AB)4, mixed with Freund complete or
incomplete adjuvant were reported to reduce the amyloid burden in transgenic mice for human
Alzheimer disease (Schenk et al., 1999). Intraperitoneal inoculation of tetrapalmitoylated AB).i¢
reconstituted in liposomes to NORBA transgenic mice elicited significant titers of anti-amyloid
antibodies, which were reported to solubilize amyloid fibers and plaques irn vitro and in vivo.
(Nicolau et al., 2002).

A possible mechanism by which the dissolution of amyloid plaques and fibres occurred was first
suggested by Bard et al., (2000), who concluded that the antibodies opsonized the plaques, which
were subsequently destroyed by the macrophages of the microglia. De Mattos et al., (2001)
indicated that a mAb directed against the central domain of B-amyloid was able to bind and

completely sequester plasma amyloid. They argued that the presence of these mAbs in
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circulation shifted the equilibrium of A between brain and plasma, favoring the peripheral

clearing and catabolism instead of deposition within the brain.

Prolonged human therapy with rodent antibodies may result in an antiglobulin response which is
detectable at about 8-12 days after administration and reaches a peak at about 20-30 days. If such
an antiglobulin response is encountered, the treatment must be discontinued after not more than
about 10 days and re-treatment at a latter date is usually precluded because it will lead to rapid
onset of a secondary antiglobulin response. Although rodent antibodies share a considerable
degree of sequence conservation with that of human antibodies, there are many sequence
differences between rodents and human antibodies sufficient for the rodent antibodies to be

immunogenic in humans.

This problem may be overcome by generating antibodies directly in humans or by the creation of
“humanized' (a.k.a. “reshaped' antibodies). Humanized antibodies have a variable region amino
acid sequence that contains the rodent-derived CDRs interspersed into human or human-like
framework sequences. Since the specificity of the humanized antibody is provided by the rodent-
derived CDRs, their residues are to be used essentially unchanged with only minor modifications
being allowable, which do not significantly interfere with the affinity and specificity of the
antibody for its target antigen. Framework residues may be derived from any primate or,
particularly, from any human variable region or may be a combination thereof and the resultant

designed variable region would be considered reshaped.

To maximise the likelihood that affinity will be retained in the reshaped antibody it is important
to make a proper selection of the framework region. 1t is known that the framework sequences
serve to hold the CDRs in their correct spatial orientation for interaction with antigen, and that
framework residues can sometimes even participate in antigen binding. In order to maintain the
affinity of the antibody for its antigen it is advantageous to select human framework sequences
that are most similar to the sequences of the rodent frameworks. It then may still be necessary to
replace one or more amino acids in the human framework sequence with the corresponding
residue in the rodent framework to avoid losses with the affinity. This replacement may be aided

by computer modelling.
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The present invention provides novel methods and compositions comprising highly specific and
highly effective antibodies, particularly chimeric antibodies including fragments thereof, more
particularly partially or fully humanized antibodies including fragments thereof, having the
ability to specifically recognize and bind to specific epitopes from a range of 3-amyloid antigens,
which my be presented to the antibody in a monomeric, dimeric, trimeric, etc, a polymeric form,
in form of an aggregate, fibers, filaments or in the condensed form of a plaque. The antibodies
enabled by the teaching of the present invention are particularly useful 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,
neurological disorders such as Alzheimer’s Disease (AD), Lewy body dementia, Down’s
syndrome, hereditary cerebral 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 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 just a few.

SUMMARY OF THE INVENTION

In one embodiment, the invention relates to a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof, which recognizes and binds to at least one distinct
binding site, particularly to a least two distinct binding sites, and more particularly to at least
three distinct binding sites on the $-amyloid protein wherein said one, said at least two and said
at least three binding sites each comprise at least one or two consecutive amino acid residues

predominantly involved in the binding of the antibody.

In particular, the chimeric antibody or a fragment thereof, or the humanized antibody or a
fragment thereof according to the invention binds to at least two, particularly to at least three
distinct binding sites on the $-amyloid protein wherein at least two of the three distinct binding
sites comprise at least two consecutive amino acid residues predominantly involved in the
binding of the antibody and at least one of the three distinct binding sites comprise at least one

amino acid residue.
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The at least two distinct binding sites comprising at least two consecutive amino acid residues
predominantly involved in the binding of the antibody are located in close proximity to each
other on the antigen, separated and/or flanked by at least one amino acid residue not involved in
antibody binding or to a significantly smaller extent as compared to said at least two consecutive

amino acid residues, thus forming a conformational discontinuous epitope.

The at least three distinct binding sites comprising at least two consecutive amino acid residues
and at least one amino acid residue, respectively, which are predominantly involved in the
binding of the antibody are located in close proximity to each other on the epitope, separated
and/or flanked by at least one amino acid residue not involved in antibody binding or to a
significantly smaller extent as compared to the amino acid residues, which are predominantly

involved in the binding of the antibody, thus forming a conformational discontinuous epitope.

In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment
thereof is provided, which recognizes and binds to at least one distinct binding site, particularly
to a least two distinct binding sites, more particularly to at least three distinct binding sites on the
B-amyloid protein wherein said at least one or said at least two distinct binding sites each
comprise at least two consecutive amino acid residues predominantly involved in the binding of
the antibody, wherein the at least two consecutive amino acid residues representing a first

binding site are —Phe-Phe- embedded within the following core sequence (SEQ ID NO: 9):

Xaaj; - Phe — Phe — Xaay — Xaas— Xaag, wherein

Xaaz is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and
Ile;

Xaas is an amino acid residue selected from the group consisting of Glu and Asp,

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa; Xaas Xaas and Xaag are not involved in antibody

binding or to a significantly smaller extent as compared to the —Phe-Phe- binding site.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a

humanized antibody or a fragment thereof is provided, wherein
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Xaas is Val or Leu, but particularly Val;
Xaayis Ala or Val, but particularly Ala;
Xaas is Glu or Asp, but particularly Glu;
Xaag is Glu or Asp, but particularly Asp.

In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment
thereof is provided, which recognizes and binds to at least one distinct binding site, particularly
to a least two distinct binding sites, more particularly to at least three distinct binding sites on the
B-amyloid protein wherein said distinct binding sites comprise at least one and at least two
consecutive amino acid residues, respectively, predominantly involved in the binding of the
antibody, wherein the at least two consecutive amino acid residues representing a first binding
site are —Phe-Phe- and the at least one amino acid residue is —His- embedded within the
following core sequence:

— Xaa, _His — Xaas - Xaas — Xaas— Xaag - Phe — Phe — Xaa; -Xaag— Xaag-,

wherein

Xaa, is an amino acid residue selected from the group consisting of His, Asn, Gln, Lys and

Arg

Xaaj is an amino acid residue selected from the group consisting of Asn and Gln

Xaay is an amino acid residue selected from the group consisting of His, Asn, Gln, Lys and

Arg

Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and

Ile;

Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu,

norleucine, Met, Phe, and Ile

Xaa; is an amino acid residue selected from the group consisting of Ala, Val, Leu and Ile

Xaag is an amino acid residue selected from the group consisting of Glu and Asp,

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and

wherein said amino acid residues Xaa;, Xaas Xaas Xaa;, Xaag and Xaag are not involved in

antibody binding or to a smaller to significantly smaller extent as compared to the —His- and

the —Phe-Phe- binding site, respectively..

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a

humanized antibody or a fragment thereof is provided, wherein

10
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Xaaj is Gln or Asn, but particularly Gln;
Xaagis Lys

Xaas is Leu

Xaag is Val or Leu, but particularly Val;
Xaa; is Ala or Val, but particularly Ala;
Xaag is Glu or Asp, but particularly Glu; and
Xaag is Asp or Glu, but particularly Asp.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, which recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites, more particularly to at least
three distinct binding sites on the 8-amyloid protein, wherein said at least one or said at least two
distinct binding sites each comprise at least two consecutive amino acid residues predominantly
involved in the binding of the antibody, wherein the at least two consecutive amino acid residues
representing a second binding site are —Lys-Leu- embedded within the following core sequence
(SEQ ID NO: 10):

Xaa) — Xaa; - Lys - Leu — Xaa; wherein

Xaa, is an amino acid residue selected from the group consisting of His, Asn, Gln Lys, and

Arg;

Xaay is an amino acid residue selected from the group consisting of Asn and Gln;

Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu,

norleucine, Met, Phe, and Ile; and wherein said amino acid residues Xaa, Xaa; are not

involved in antibody binding or to a smaller to significantly smaller extent as compared to

the —Lys-Leu- binding site.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, which recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites, more particularly to at least
three distinct binding sites on the -amyloid protein wherein said distinct binding sites comprise
at least one and at least two consecutive amino acid residues, respectively, predominantly
involved in the binding of the antibody, wherein the at least one and the at least two consecutive
amino acids, which are separated by at least one amino acid residue not involved in antibody

binding or to a significantly smaller extent as compared to the amino acid residues

11
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predominantly involved in the binding of the antibody, are -His- and —Lys-Leu-, respectively,
embedded within the following core sequence:
His — Xaa; - Lys - Leu — Xaas— Xaas— Xaas—Xaag- — Xaa; — Xaag — wherein
Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;
Xaaz is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;
Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile
Xaas 1s an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile
Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and
Ile;
Xaay is an amino acid residue selected from the group consisting of Glu and Asp,
Xaag is an amino acid residue selected from the group consisting of Glu and Asp
and wherein said amino acid residues Xaa, Xaas Xaag, Xaa; Xaag are not involved in
antibody binding or to a smaller to significantly smaller extent as compared to the —His- and

the —Lys-Leu- binding site, respectively.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, wherein

Xaay is Gln or Asn, but particularly Gln;

Xaaz is Val or Leu, but particularly Val;

Xaag 1s Phe

Xaas is Phe

Xaag is Ala or Val, but particularly Ala;

Xaaj is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, which recognizes and binds to at least
two distinct binding sites on the -amyloid protein wherein said at least two distinct binding sites
each comprise at least two consecutive amino acid residues predominantly involved in the

binding of the antibody, wherein the at least two consecutive amino acids are separated by at
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least one amino acid residue not involved in antibody binding or to a significantly smaller extent
than said consecutive amino acid residues, which are —Phe-Phe- and —Lys-Leu-, respectively,
representing a first and second binding site embedded within the following core sequence:
Xaa; — Xaa, - Lys - Leu — Xaa; - Phe — Phe - Xaa, — Xaas — Xaag, wherein
Xaa, is an amino acid residue selected from the group consisting of His, Asn, GIn Lys, and
Arg;
Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;
Xaa; is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;
Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and
Ile;
Xaas is an amino acid residue selected from the group consisting of Glu and Asp,
Xaag is an amino acid residue selected from the group consisting of Glu and Asp and wherein
said amino acid residues Xaa, Xaas; Xaas Xaas and Xaag are not involved in antibody
binding or to a smaller to significantly smaller extent as compared to the —Lys-Leu- and —

Phe-Phe- binding site, respectively.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, which recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites, more particularly to at least
three distinct binding sites on the $-amyloid protein wherein said distinct binding sites comprise
at least one and at least two consecutive amino acid residues, respectively, predominantly
involved in the binding of the antibody, wherein the at least one and the at least two consecutive
amino acids are separated by at least one amino acid residue not involved in antibody binding or
to a significantly smaller extent as compared to the amino acid residues, which are
predominantly involved in the binding of the antibody, and wherein said amino acid residues are
—His- and —Phe-Phe- and —Lys-Leu-, respectively, embedded within the following core
sequence:

His — Xaa, - Lys - Leu — Xaa; - Phe — Phe - Xaay _ Xaas - Xaag, wherein

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

Xaaz is an amino acid residue selected from the group consisting of Ala, Val, Leu,

norleucine, Met, Phe, and Ile;
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Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and
Ile;

Xaas is an amino acid residue selected from the group consisting of Glu and Asp,

Xaag 1s an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa, Xaas Xaas Xaas Xaag are not involved in antibody
binding or to a smaller to significantly smaller extent as compared to the —His-, the —Lys-

Leu- and the —Phe-Phe- binding site, respectively.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, wherein

Xaay is Gln or Asn, but particularly Gln;

Xaas is Val or Leu, but particularly Val;

Xaay is Ala or Val, but particularly Ala;

Xaas is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, which recognizes and binds to at least
two distinct binding sites on the -amyloid protein wherein said at least two distinct binding sites
each comprise at least two consecutive amino acid residues predominantly involved in the
binding of the antibody, wherein the at least two consecutive amino acids are separated by at
least one amino acid residue not involved in antibody binding or to a significantly smaller extent
than said consecutive amino acid residues, which are —Phe-Phe- and —Lys-Leu-, respectively,
representing a first and second binding site embedded within the following core sequence:
Xaa; — Xaa; - Lys - Leu — Xaas - Phe — Phe - Xaas — Xaas — Xaag, wherein

Xaa; is an amino acid residue selected from the group consisting of His, Asn, Gln, Lys and

Arg;

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

Xaas is an amino acid residue selected from the group consisting of Val, Ala, Leu, Met, Phe,

norleucine and Ile

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu and lle;

Xaas is an amino acid residue selected from the group consisting of Glu and Asp,
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Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa, Xaas Xaas, Xaas Xaas are not involved in antibody
binding or to a smaller to significantly smaller extent as compared to the —Lys-Leu- and the

—Phe- Phe binding site, respectively.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, wherein

Xaa is His or Arg, but particularly His;

Xaa, is Gln or Asn, but particularly Gln;

Xaaz is Val or Leu, but particularly Val,

Xaagis Ala or Val, but particularly Ala;

Xaas is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.

In one embodiment of the invention, a chimeric antibody or a fragment thereof, or a humanized
antibody or a fragment thereof is provided which recognizes and binds to at least two distinct
binding sites on the ($-amyloid protein wherein said at least two distinct binding sites each
comprise at least two consecutive amino acid residues predominantly involved in the binding of
the antibody, which are' - Phe - Phe — Ala — Glu -, particularly - Phe - Phe — Ala —,but especially
- Phe - Phe — and - Lys - Leu —, respectively, and wherein said at least two distinct binding sites
exhibit amino acid sequence —Val - Phe - Phe - Ala - Glu — Asp - shown in SEQ ID NO: 7 and
amino acid sequence His - Gln - Lys - Leu — Val - shown in SEQ ID NO: 8, respectively.

In one embodiment of the invention, a chimeric antibody or a fragment thereof, or a humanized
antibody or a fragment thereof is provided, which recognizes and binds to at least one distinct
binding site, particularly to a least two distinct binding sites, more particularly to at least three
distinct binding sites on the $-amyloid protein wherein the said at least one or said at least two
distinct binding sites comprise at least one and at least two consecutive amino acid residues,
respectively, predominantly involved in the binding of the antibody, which are - Phe - Phe — and
- Lys - Leu —, and —His-, respectively, wherein said distinct binding sites are embedded in the
amino acid sequence —Val - Phe - Phe - Ala — Glu-, and amino acid sequence -His - GIn - Lys -

Leu — Val -, respectively.
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In another embodiment of the invention, the chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof comprises an antigen recognition and binding site
which recognizes and binds to at least two distinct binding sites on the (B-amyloid protein
wherein said at least two distinct binding sites each comprise at least two consecutive amino acid
residues within the amino acid sequence given in SEQ ID NOs: 7 and 8, respectively, wherein
said consecutive amino acid residues, particularly —Phe- Phe- and —Lys-Leu-, are predominantly
involved in the binding of the -amyloid protein.
In a further specific embodiment of the invention, an antibody or a fragment thereof
according to the invention is provided, which binds to 4 distinct binding sites on the -
amyloid protein wherein said 4 distinct binding sites include 2 binding sites each
comprising one amino acid residue and 2 binding sites each comprising two
consecutive amino acid residues, which residues are predominantly involved in the
binding of the antibody, wherein said 4 distinct binding sites are located in close
proximity to each other on the f-amyloid protein, and wherein said 4 binding sites are
separated by at least one amino acid residue not involved in antibody binding or
involved in binding but to a significantly smaller extent as compared to said one amino
acid residue and said two consecutive amino acid residues of the 4 distinct binding sites
thus forming a conformational discontinuous epitope.
In particular, the first of the two consecutive amino acid residues predominantly involved
in the binding of the antibody is —Lys-Leu-, and the second of the at least two
consecutive amino acid residues is —Phe-Phe-, the first of the single amino acid
residues is -His- and the second of the single amino acid residues is -Asp- embedded
within the following core sequence:
- Xaas— His — Xaa, — Lys — Leu —Xaa3 — Phe — Phe — Xaas— Xaas— Asp — Xaag

wherein

Xaa, is an amino acid residue selected from the group consisting of His, Asn, Gin,

Lys and Arg, but particularly His;

Xaa; is an amino acid residue selected from the group consisting of Asn and Gin, but

particularly Gin ;

Xaaj is an amino acid residue selected from the group consisting of Ala, Val, Leu,

norleucine, Met, Phe, and lle, particularly Val;

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu,

Ser and lle, particularly Ala;
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Xaas is an amino acid residue selected from the group consisting of Glu and Asp,
particularly Glu;

Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and lle, particularly Val; and wherein said amino acid residues
Xaaq, Xaap Xaaz Xaas, Xaas, Xaae are not involved in antibody binding or are
involved in binding but to a significantly smaller extent as compared to the —His-, —
Asp-, the -Lys-Leu, and the —Phe-Phe- binding site.

In one embodiment, the invention relates to an antibody or a fragment thereof according
to the invention, which binds to 4 distinct binding sites on the g-amyloid protein, wherein
said 4 distinct binding sites include two binding sites each comprising one amino acid
residue and two binding sites each comprising two consecutive amino acid residues,
wherein the first of the two consecutive amino acid residues predominantly involved in
the binding of the antibody is —Lys-Leu-, and the second of the at least two consecutive
amino acid residues is —Phe-Phe-, the first of the single amino acid residues is -His- and
the second of the single amino acid residues is -Asp- embedded within the following
core sequence:
- Xaa— His — Xaay — Lys — Leu —Xaa3 — Phe — Phe — Xaa;— Xaas— Asp. — Xaag
wherein
Xaaq is an amino acid residue selected from the group consisting of His, Asn, GIn,
Lys and Arg, but particularly His;
Xaa, is an amino acid residue selected from the group consisting of Asn and Gin, but
particularly Gin ;
Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and lle, particularly Val;
Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu,
Ser and lle, particularly Ala;
Xaas is an amino acid residue selected from the group consisting of Glu and Asp,
particularly Glu;
Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and lle, particularly Val; and wherein said amino acid residues
Xaa,y, Xaap Xaas Xaas Xaas, Xaag are not involved in antibody binding or are
involved in binding but to a significantly smaller extent as compared to the —His-, —
Asp-, the -Lys-Leu, and the —Phe-Phe- binding site.
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In a specific embodiment of the invention, the recognition and binding sites as defined herein
before are forming a conformational discontinuous epitope localized in a region of the 3-amyloid
protein between amino acid residue 12 to 24, particularly between residues 14 to 23, more
particularly between amino acid residues 14 and 20, wherein the at least two distinct recognition
and binding sites each comprising at least 2 amino acid residues, are located at position 16 and
17 and at position 19 and 20, respectively, and wherein the at least one distinct recognition and
binding site comprising at least 1 amino acid residue is located at position 14, which residues are
predominantly involved in the binding of the B-amyloid protein and wherein said distinct
recognition and binding sites are at least on one side flanked by amino acid residues, particularly
residues 21 and 22, and separated by one amino acid residue located at position 15 and 18, which
amino acid residues are not directly involved in the binding of the antigen or, at least, to a
substantially smaller extent.

In still another embodiment of the invention the said at least three distinct recognition and
binding sites are flanked on both sides by amino acid residues, particularly residues 12 and 13,
and residues 21 and 22 and are separated by one amino acid residue located at position 15 and
18, which amino acid residues are not directly involved in the binding of the antigen or, at least,

to a substantially smaller extent.

In a specific embodiment, said consecutive amino acid residues, particularly —Lys-Leu- at
position 16 and 17 and —Phe- Phe- at position 19 and 20, which are predominantly involved in

the binding of the 3-amyloid protein, are embedded into the following core region:

Val- | His— | His— | Gln— | Lys— | Leu— | Val- | Phe—~ |Phe- | Ala— | Glu- | Asp

12 13 14 15 16 17 18 19 20 21 22 23

In another specific embodiment, said amino acid residues, particularly —Lys-Leu- at position 16
and 17 and —Phe- Phe- at position 19 and 20, and —His- at position 14, which are predominantly

involved in the binding of the 3-amyloid protein, are embedded into the following core region:

Val- | His— | His— | GIn— | Lys— | Leu— | Val- | Phe— | Phe- | Ala— | Glu— | Asp— | Val- | Gly—

12 13 14 15 16 17 18 19 20 21 22 23 24 |25
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In another embodiment of the invention, a humanized antibody or a fragment thereof is provided
which comprises in the light chain and heavy chain variable region, respectively, at least one
CDR of non-human origin, particularly two CDRs of non-human origin, more particularly three
CDR of non-human origin, embedded in one or more human- or primate-derived framework
regions and, optionally, a constant region derived from a human or primate source antibody,
which humanized antibody or fragment thereof is capable of specifically recognizing and
binding B-amyloid protein, particularly a 8-amyloid monomeric peptide, more particularly a -
amyloid polymeric peptide, even more particularly B-amyloid fibers, fibrils or filaments in
isolation or as part of a $-amyloid plaque, at an epitope comprising the following amino acid
sequence (SEQ ID NO: 11):

Xaa; — Xaa; - Lys - Leu — Xaa; - Phe — Phe- Xaa, _ Xaas_ Xaag, wherein

Xaa is an amino acid residue selected from the group consisting of His, Asn, Gln, but

particularly His;

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln, but

particularly Gln; and

Xaasz is an amino acid residue selected from the group consisting of Val, Leu, and Ile, but

particularly Val;

Xaas is an amino acid residue selected from the group consisting of Ala and Val, but

particularly Ala;

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, but

particularly Glu; ‘

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, but

particularly Asp.

In still another embodiment of the invention, a humanized antibody or a fragment thereof is
provided which comprises in the light chain and heavy chain variable region, respectively, at
least one CDR of non-human origin, particularly two CDRs of non-human origin, more
particularly three CDR of non-human origin, embedded in one or more human- or primate-
derived framework regions and, optionally, a constant region derived from a human or primate
source antibody, which humanized antibody or fragment thereof is capable of specifically
recognizing and binding B-amyloid protein, particularly a 8-amyloid monomeric peptide, more

particularly a $-amyloid polymeric peptide, even more particularly B-amyloid fibers, fibrils or
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filaments in isolation or as part of a S-amyloid plaque, at an epitope comprising the following
amino acid sequence:
His — Xaa, - Lys - Leu — Xaa; - Phe — Phe- Xaa, - Xaas _ Xaag, wherein
Xaa, is an amino acid residue selected from the group consisting of Asn and Gln, but
particularly Gln; and
Xaasz is an amino acid residue selected from the group consisting of Val, Leu, and Ile, but
particularly Val;
Xaas is an amino acid residue selected from the group consisting of Ala and Val, but
particularly Ala;
Xaas is an amino acid residue selected from the group consisting of Glu and Asp, but
particularly Glu;
Xaag is an amino acid residue selected from the group consisting of Glu and Asp, but
particularly Glu; and wherein said amino acid residues Xaa, Xaas, Xaas Xaas Xaag, are not
involved in antibody binding or to a smaller extent as compared to the ~His- and the —Lys-

Leu- and the -Phe-Phe- binding site.

In a specific embodiment of the invention, the CDR of non-human origin is obtained from a
donor antibody, but particularly from a murine donor antibody, raised against an antigen
fragment which does not contain said distinct binding site. This shift in the epitopic region may
have at least partially been caused by the use of a supramolecular antigenic construct comprising
an antigenic peptide corresponding to the amino acid sequence of the (-amyloid peptide,
particularly of @-amyloid peptide A@.i¢, modified with a hydrophilic moiety such as, for
example, polyethylene glycol (PEG), wherein said hydrophilic moiety is covalently bound to
each of the termini of the antigenic peptide through at least one, particularly one or two amino
acids such as, for example, lysine, glutamic acid and cysteine or any other suitable amino acid or
amino acid analogue capable of serving as a connecting device for coupling the hydrophilic
moiety to the peptide fragment, as described herein below in the immunization process. When a
PEG is used as the hydrophilic moiety, the free PEG termini are covalently bound to
phosphatidylethanolamine or any other compound suitable to function as the anchoring element,

for example, to embed the antigenic construct in the bilayer of a liposome as described herein.

In particular, the CDR of non-human origin is obtained from a murine donor antibody which

exhibits the characteristic properties of ACI-01-Ab7C2 (also named “mC2” throughout the
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application) deposited 01 December 2005 with the “Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B, 38124
Branuschweig, under the provisions of the Budapest Treaty under accession no DSM ACC2750).

In one embodiment of the invention, the CDR of non-human origin is obtained from murine
donor antibody ACI-01-Ab7C2 (also named “mC2” throughout the application) deposited 01
December 2005 with the “Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
(DSMZ) in Braunschweig, Mascheroder Weg 1 B, 38124 Branuschweig, under the provisions of
the Budapest Treaty under accession no DSM ACC2750).

Also the use of lipid A as part of the immunization protocol may have contributed to a shift in

the epitopic region.

In a specific embodiment, the invention relates to a humanized antibody or a fragment thereof
comprising integrated into human- or primate-derived framework regions at least one peptide
with an amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 2
representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region
(HCVR) and SEQ ID NO: 4 representing CDR1 of the Light Chain Variable Region (LCVR).

In another embodiment, the invention relates to a humanized antibody or a fragment thereof,
wherein said humanized antibody comprises integrated into human- or primate-derived heavy
chain framework regions at least one peptide with an amino acid sequence selected from the
group of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR).

In still another embodiment, the invention relates to a humanized antibody or a fragment thereof,
wherein said humanized antibody comprises integrated into human- or primate-derived light
chain framework regions a peptide with an amino acid sequence of SEQ ID NO: 4 representing

CDRI1 of the Light Chain Variable Region (LCVR).

In particular, the invention relates to a Light Chain Variable Region (LCVR) comprising
integrated into human- or primate-derived framework regions at least one peptide with an amino
acid sequence of SEQ ID NO: 4 representing CDR1 of the Light Chain Variable Region
(LCVR).
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In another specific embodiment, the invention relates to a Heavy Chain Variable Region
(HCVR) comprising integrated into human- or primate-derived framework regions at least one
peptide with an amino acid sequence selected from the group of sequences consisting of SEQ
ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain
Variable Region (HCVR).

The invention further relates to a humanized antibody or a fragment thereof, which comprises
integrated into human- or primate-derived framework regions at least two peptides, which
peptides are different and exhibit an amino acid sequence selected from the group of sequences
consisting of SEQ ID NO:1 representing CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID
NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4
representing CDRI, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3
of the Light Chain Variable Region (LCVR) wherein the same CDR cannot be present twice in
the antibody. In particular, if the at least two CDRs present are both CDRs of the Light Chain
Variable Region (LCVR), at least one of said CDRs must be CDRI represented by SEQ ID NO:
4.

Also comprised by the invention is a humanized antibody or a fragment thereof comprising
integrated into human- or primate-derived heavy chain framework regions at least two peptides
with an amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 1
representing CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3
of the Heavy Chain Variable Region (HCVR), but particularly a humanized antibody or a

fragment thereof wherein the same CDR cannot be present twice in the antibody.

In particular, the invention relates to a Heavy Chain Variable Region (HCVR) comprising
integrated into human- or primate-derived heavy chain framework regions at least two peptides
with an amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 1
representing CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3
of the Heavy Chain Variable Region (HCVR).

In a further embodiment, the invention relates to a humanized antibody or a fragment thereof,

comprising integrated into human- or primate-derived light chain framework regions at least

two
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peptides with an amino acid sequence selected from the group of sequences consisting of SEQ
ID NO: 4 representing CDRI, SEQ ID NO: § representing CDR2 and SEQ ID NO: 6
representing CDR3 of the Light Chain Variable Region (LCVR).

In particular, the invention relates to a Light Chain Variable Region (LCVR), which has
integrated into human- or primate-derived light chain framework regions at least two peptides
with an amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 4
representing CDRI, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3
of the Light Chain Variable Region (LCVR), wherein the same CDR cannot be present twice in
the antibody and, in particular, at least one of said CDRs must be CDRI represented by SEQ ID
NO: 4.

The invention also relates to a humanized antibody or a fragment thereof, comprising integrated
into human- or primate-derived heavy chain framework regions peptides with an amino acid
sequence of SEQ ID NO: 1 representing CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID
NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR), particularly in the

order indicated above.

In particular, the invention relates to a Heavy Chain Variable Region (HCVR) comprising
integrated into human- or primate-derived heavy chain framework regions peptides with an
amino acid sequence of SEQ ID NO: 1 representing CDRI, SEQ ID NO: 2 representing CDR2
and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR),

particularly in the order indicated above.

Also comprised by the invention is a humanized antibody or a fragment thereof comprising
integrated into human- or primate-derived light chain framework regions peptides with an
amino acid sequence of SEQ ID NO: 4 representing CDRI, SEQ ID NO: 5 representing CDR2
and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR),

particularly in the order indicated above.

In particular, the invention relates to a Light Chain Variable Region (LCVR) comprising
integrated into human- or primate-derived light chain framework regions peptides with an
amino acid sequence of SEQ ID NO: 4 representing CDRI, SEQ ID NO: 5 representing CDR2

and
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SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR), particularly in

the order indicated above.

The invention also relates to a humanized antibody or a fragment thereof, which comprises
integrated into human- or primate-derived framework regions at least three peptides with an
amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 1
representing CDR1 , SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3
of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 representing CDR1, SEQ ID
NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable
Region (LCVR), but particularly a humanized antibody or a fragment thereof wherein the same

CDR cannot be present twice in the antibody.

In another embodiment the invention relates to a humanized antibody or a fragment thereof,
which antibody comprises integrated into human- or primate-derived framework regions at least
four peptides with an amino acid sequence selected from the group of sequences consisting of
SEQ ID NO: 1 representing CDR1 , SEQ ID NO: 2 representing CDR2 and SEQ ID NO:3
representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4
representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3
of the Light Chain Variable Region (LCVR), but particularly a humanized antibody or a

fragment thereof wherein the same CDR cannot be present twice in the antibody.

In still anther embodiment, the invention relates to a humanized antibody or a fragment thereof,
which comprises integrated into human- or primate-derived framework regions at least five
peptides with an amino acid sequence selected from the group of sequences consisting of SEQ
ID NO: 1 representing CDR1, SEQ ID NO: 2 representing CDR2 and SEQ ID NO:3
representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4
representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3
of the Light Chain Variable Region (LCVR), but particularly a humanized antibody or a

fragment thereof wherein the same CDR cannot be present twice in the antibody.
In still anther embodiment, the invention relates to a humanized antibody or a fragment thereof,

which comprises integrated into human- or primate-derived framework regions peptides with an

amino acid sequence of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing CDR2
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and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ
ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6
representing CDR3 of the Light Chain Variable Region (LCVR).

In a specific embodiment, the invention relates to a humanized antibody, a Heavy Chain
Variable Region (HCVR), or a fragment thereof, wherein said humanized antibody, Heavy Chain
Variable Region (HCVR) or fragment thereof comprises integrated into human- or primate-
derived heavy chain framework regions at least a peptide with an amino acid sequence of SEQ
ID NO: 2 representing CDR2 of the Heavy Chain Variable Region (HCVR).

In another specific embodiment, the invention relates to a humanized antibody, a Heavy Chain
Variable Region (HCVR) or a fragment thereof, wherein said humanized antibody, Heavy Chain
Variable Region (HCVR) or fragment thereof comprises integrated into human- or primate-
derived heavy chain framework regions at least a peptide with an amino acid sequence of SEQ

ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR).

In another specific embodiment, the invention relates to a humanized antibody, Heavy Chain
Variable Region (HCVR) or a fragment thereof, which antibody, Heavy Chain Variable Region
(HCVR) or fragment thereof comprises integrated into human- or primate-derived heavy chain
framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 1
representing CDR1 and SEQ ID NO: 2 representing CDR2 of the Heavy Chain Variable Region
(HCVR).

In another specific embodiment, the invention relates to a humanized antibody, a Heavy Chain
Variable Region (HCVR) or a fragment thereof, which antibody, Heavy Chain Variable Region
(HCVR) or fragment thereof comprises integrated into human- or primate-derived heavy chain
framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 1
representing CDR1 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region
(HCVR).

In another specific embodiment, the invention relates to a humanized antibody, a Heavy Chain

Variable Region (HCVR) or a fragment thereof, which antibody, Heavy Chain Variable Region

(HCVR) or fragment thereof comprises integrated into human- or primate-derived heavy chain
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framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 2
representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region
(HCVR).

In another specific embodiment, the invention relates to a humanized antibody, a Light Chain
Variable Region (LCVR) or a fragment thereof, which antibody, Light Chain Variable Region
(LCVR) or fragment thereof comprises integrated into human- or primate-derived heavy chain
framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 4
representing CDR1 and SEQ ID NO: 5 representing CDR2 of the Light Chain Variable Region
(LCVR).

In another specific embodiment, the invention relates to a humanized antibody, a Light Chain
Variable Region (LCVR) or a fragment thereof, which antibody, Light Chain Variable Region
(LCVR) or fragment thereof comprises integrated into human- or primate-derived heavy chain
framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 4
representing CDR1 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region
(LCVR).

Further comprised by the invention is a humanized antibody or a fragment thereof, wherein both
the Heavy Chain Variable Region (HCVR) and the Light Chain Variable Region (LCVR) of the
mouse C2 antibody each contributes at least one of its CDR regions to the at least two CDR
regions of the humanized antibody. The resulting humanized antibody or a fragment thereof thus
may comprise

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR1 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 2 representing CDR2 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR1 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 2 representing CDR2 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR);
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-at least an amino acid sequence of SEQ ID NO:2 representing CDR2 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR);
-at least an amino acid sequence of SEQ ID NO:1 representing CDR1 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR);
-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR);
-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in combination
with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR).

In still another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or
a humanized antibody or a fragment thereof as described herein before, which antibody

comprises a light chain and/or a heavy chain constant region of human or primate origin.

In a further embodiment, the invention relates to a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof, wherein at least one, particularly at least one but not
more than 5, more particularly at least one but not more than 4, even more particularly at least
one but not more than 3, but especially at least one but not more than 2, of the amino acids
representative of the light chain and/or heavy chain CDR regions as given in SEQ ID NOs: 1 -6
1s changed through a conservative substitution such that the antibody maintains its full

functionality.

In particular, the invention relates to a chimeric antibody or a fragment thereof, or a humaniied
antibody or a fragment thereof, wherein in CDR2 of the light chain variable region (LCVR) as
given in SEQ ID NO: 5, the Lys at Kabat position 50 is replaced by an amino acid residue
selected from the group consisting of Arg, Gln and Glu, particularly by Arg.

In particular, the invention relates to a light chain variable region (LCVR) wherein in CDR2 as
given in SEQ ID NO: 5, the Lys at Kabat position 50 is replaced by an amino acid residue
selected from the group consisting of Arg, Gln and Glu, particularly by Arg.

In another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof, wherein in CDR2 of the light chain variable region
(LCVR) as given in SEQ ID NO: 5, the Ser at Kabat position 53 is replaced by an amino acid
residue selected from the group consisting of Asn or Thr, but particularly by Asn.
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In particular, the invention relates to a light chain variable region (LCVR) wherein in CDR2 as
given in SEQ ID NO: 5, the Ser at Kabat position 53 is replaced by an amino acid residue
selected from the group consisting of Asn or Thr, but particularly by Asn.

In one embodiment of the invention, a chimeric antibody or a fragment thereof, or a humanized
antibody or a fragment thereof is provided, wherein the Heavy Chain Variable Region (HCVR)
has an amino acid sequence that is 90%, particularly 95%, more particularly 98% identical to the

sequence given in SEQ ID NO: 15 and 16, respectively.

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided, wherein the Light Chain Variable Region
(LCVR) has an amino acid sequence that is 90%, particularly 95%, more particularly 98%
identical to the sequence given in SEQ ID NO: 12 and 13, respectively.

In still another embodiment of the invention, a humanized antibody or a fragment thereof is
provided, wherein at least two, but especially three, of the CDR regions of the Heavy Chain
Variable Region (HCVR) have an amino acid sequence that is 90%, particularly 95%, more
particularly 98% identical to the corresponding CDR region as given in SEQ ID NO: 1 — 3.

In a further embodiment of the invention, a humanized antibody or a fragment thereof is
provided, wherein at least two, but especially three, of the CDR regions of the Light Chain
Variable Region (LCVR) have an amino acid sequence that is 90%, particularly 95%, more
particularly 98% identical to the corresponding CDR region as given in SEQ ID NO: 4 — 6.

In still another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or
a humanized antibody or a fragment thereof according to the present invention as described
herein before wherein the Heavy Chain Variable Region (HCVR) has an amino acid sequence
that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequence given
in SEQ ID NO: 15 and 16, respectively.

In still another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or
a humanized antibody or a fragment thereof according to the present invention as described

herein before wherein the Light Chain Variable Region (LCVR) has an amino acid sequence that
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is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequence given in
SEQ ID NO: 12 and 13, respectively.

In still another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or
a humanized antibody or a fragment thereof according to the present invention as described
herein before, wherein at least one, particularly at least two, but especially three, of the CDR
regions of the Heavy Chain Variable Region (HCVR) have an amino acid sequence that is 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the corresponding CDR region
as given in SEQ ID NO: 1 - 3.

In still another embodiment, the invention relates to a chimeric antibody or a fragment thereof, or
a humanized antibody or a fragment thereof according to the present invention as described
herein before, wherein at least one, particularly at least two, but especially three, of the CDR
regions of the Light Chain Variable Region (LCVR) have an amino acid sequence that is 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the corresponding CDR region
as given in SEQ ID NO: 4 - 6.

In still another embodiment, the invention relates to a humanized antibody according to the
present invention and as described herein before, wherein at least one of the amino acids
representative of the acceptor framework sequences obtained from human germline Vy and Vi
sequences, respectively is changed through a substitution to an amino acid from the

corresponding region of murine antibody ACI-01-Ab7C2 or a substitution conservative thereto.

In particular, the invention relates to a Heavy Chain Variable Region and to a humanized
antibody comprising this Heavy Chain Variable Region, respectively, wherein the Trp in Kabat
position 47 in the acceptor framework sequence obtained from human germline Vy sequences of
KABAT subgroup VylII of the Heavy Chain Variable Region is replaced by an amino acid
selected from the group consisting of Leu, norleucine, Ile, Val, Met, Ala, and Phe, particularly

Leu and Ile, but especially Leu such as shown in SEQ ID NO: 15.
The invention further relates to a Heavy Chain Variable Region and to a humanized antibody

comprising this Heavy Chain Variable Region, respectively, wherein the Arg in Kabat position

94 in the acceptor framework sequence obtained from human germline Vy sequences of KABAT
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subgroup VyIII of the Heavy Chain Variable Region is replaced by an amino acid selected from

the group consisting of Ser and Thr, but especially by Ser such as shown in SEQ ID NO: 15...

In still another embodiment, the invention relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline Vy
sequences of KABAT subgroup VyIII of the Heavy Chain Variable Region is replaced by an
amino acid selected from the group consisting of Leu, norleucine, Ile, Val, Met, Ala, and Phe,
particularly Leu and Ile, but especially Leu and the Arg in Kabat position 94 is replaced by an
amino acid selected from the group consisting of Ser and Thr, but especially by Ser such as

shown in SEQ ID NO: 15.

The invention further relates to a Light Chain Variable Region and to a humanized antibody
comprising this Light Chain Variable Region, respectively,, wherein the Gln in Kabat position
45 in the acceptor framework sequence obtained from human germline Vi sequences of KABAT
subgroup VkII of the Light Chain Variable Region is replaced by an amino acid selected from
the group consisting of Lys, Arg, Gln, and Asn, particularly by Lys and Arg, but especially by
Lys.

The invention further relates to a Light Chain Variable Region and to a humanized antibody
comprising this Light Chain Variable Region, respectively, wherein the Tyr in Kabat position 87
in the acceptor framework sequence obtained from human germline Vi sequences of KABAT
subgroup VII of the Light Chain Variable Region is replaced by an amino acid selected from
the group consisting of Phe, Leu, Val, Ile, and Ala, particularly by Leu and Phe, but especially
by Phe.

The invention further relates to a Light Chain Variable Region and to a humanized antibody
comprising this Light Chain Variable Region, respectively, wherein the Lys in Kabat position 50
in the CDR2 region obtained from a mouse monoclonal antibody, particularly murine antibody
ACI-01-Ab7C2, such as shown in SEQ ID NO: 12 is replaced by an amino acid selected from
the group consisting of Arg, Gln, His, and Asn, but especially by Arg
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In still another embodiment, the invention relates to a Light Chain Variable Region and to a
humanized antibody comprising this Light Chain Variable Region, respectively, wherein the Asn
in Kabat position 53 in the CDR2 region obtained from a mouse monoclonal antibody,
particularly murine antibody ACI-01-Ab7C2, such as shown in SEQ ID NO: 12 is replaced by an

amino acid selected from the group consisting of Ala, Val, Leu, Ser and Ile; but especially Ser..

In still another embodiment, the invention relates to a humanized antibody, wherein the Trp in
Kabat position 47 in the acceptor framework sequence obtained from human germline Vy
sequences of KABAT subgroup Vylll of the Heavy Chain Variable Region is replaced by an
amino acid selected from the group consisting of Leu, norleucine, Ile, Val, Met, Ala, and Phe,
particularly Leu and Ile, but especially Leu and the Arg in Kabat position 94 in the acceptor
framework sequence obtained from human germline Vy sequences of KABAT subgroup VylII
of the Heavy Chain Variable Region is replaced by an amino acid selected from the group
consisting of Ser and Thr, but especially by Ser as shown in SEQ ID NO: 15, and the Tyr in
Kabat position 87 in the acceptor framework sequence obtained from human germline Vi
sequences of KABAT subgroup VII of the Light Chain Variable Region is replaced by an
amino acid selected from the group consisting of Phe, Leu, Val, Ile, and Ala, particularly by Leu
and Phe, but especially by Phe.

In still another embodiment, the invention relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline Vy
sequences of KABAT subgroup VylII of the Heavy Chain Variable Region as shown in SEQ ID
NO: 15 is replaced by Leu.

In still another embodiment, the invention relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Arg in Kabat position 94 in the acceptor framework sequence obtained from human germline Vy
sequences of KABAT subgroup VyllII of the Heavy Chain Variable Region is replaced by Ser
such as shown in SEQ ID NO: 15.

In still another embodiment, the invention relates to a Heavy Chain Variable Region and to a

humanized antibody comprising this Heavy Chain Variable Region, respectively,, wherein the
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Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline
Vy sequences of KABAT subgroup VyllI of the Heavy Chain Variable Region is replaced by
Leu and Ile, but especially Leu and the Arg in Kabat position 94 in the acceptor framework
sequence obtained from human germline Vy sequences of KABAT subgroup VyIII of the
Heavy Chain Variable Region is replaced by Ser such as shown in SEQ ID NO: 15.

In still another embodiment, the invention relates to a Light Chain Variable Region and to a
humanized antibody comprising this Light Chain Variable Region, respectively, wherein the
Tyr in Kabat position 87 in the acceptor framework sequence obtained from human germline
Vi sequences of KABAT subgroup VII of the Light Chain Variable Region is replaced by
Phe.

In still another embodiment, the invention relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline
Vi sequences of KABAT subgroup VyllI of the Heavy Chain Variable Region is replaced by
Leu and Ile, but especially Leu and the Arg in Kabat position 94 in the acceptor framework
sequence obtained from human germline Vi sequences of KABAT subgroup VyIII of the
Heavy Chain Variable Region is replaced by Ser such as shown in SEQ ID NO: 15 and the Tyr
in Kabat position 87 in the acceptor framework sequence obtained from human germline Vg

sequences of KABAT subgroup VII of the Light Chain Variable Region is replaced by Phe.

In one embodiment, the invention relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline
Vi sequences of KABAT subgroup VyllI of the Heavy Chain Variable Region is replaced by
an amino acid selected from the group consisting of Leu, norleucine, Ile, Val, Met, Ala, and
Phe, particularly Leu and Ile, but especially Leu and the Arg in Kabat position 94 is replaced by
an amino acid selected from the group consisting of Ser and Thr, but especially by Ser such as
shown in SEQ ID NO: 15 and wherein the Lys in Kabat position S0 in the CDR2 region
obtained from a mouse monoclonal antibody, particularly murine antibody ACI-01 -Ab7C2, is
replaced by an amino acid selected from the group consisting of Arg, Gln, His, and Asn, but

especially by Arg.
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In one embodiment, the invention relates to a Heavy Chain Variable Region and to a humanized
antibody comprising this Heavy Chain Variable Region, respectively, wherein the Trp in Kabat
position 47 in the acceptor framework sequence obtained from human germline Vi sequences of
KABAT subgroup VyIII of the Heavy Chain Variable Region is replaced by an amino acid
selected from the group consisting of Leu, norleucine, Ile, Val, Met, Ala, and Phe, particularly
Leu and Ile, but especially Leu and the Arg in Kabat position 94 is replaced by an amino acid
selected from the group consisting of Ser and Thr, but especially by Ser such as shown in SEQ
ID NO: 15 and wherein the Asn in Kabat position 53 in the CDR2 region obtained from a mouse
monoclonal antibody, particularly murine antibody ACI-01-Ab7C2, is replaced by an amino acid

selected from the group consisting of Ala, Val, Leu, Ser and Ile; but especially Ser.

In a specific embodiment, the invention relates to the light chain variable region of SEQ ID NO:
12.

In another specific embodiment of the invention, a humanized antibody is provided, which

comprises the light chain variable region of SEQ ID NO: 12.

In a specific embodiment, the invention relates to the light chain variable region including signal

sequences as shown in SEQ ID NO: 13.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the complete light chain variable region including signal sequences as shown in SEQ

ID NO: 13.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the light chain variable region of SEQ ID NO: 12 and the light chain constant region
of SEQ ID NO: 14.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the complete light chain variable region of SEQ ID NO: 13 and the light chain
constant region of SEQ ID NO: 14.
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In a specific embodiment, the invention relates to the heavy chain variable region of SEQ ID

NO: 15.

In another specific embodiment of the invention, a humanized antibody is provided, which

comprises the heavy chain variable region of SEQ ID NO: 15.

In a specific embodiment, the invention relates to the heavy chain variable region including

signal sequences as shown in SEQ ID NO: 16.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the complete heavy chain variable region including signal sequences as shown in SEQ

ID NO: 16.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the heavy chain variable region of SEQ ID NO: 15 and the heavy chain constant
region of SEQ ID NO: 17.

In another specific embodiment of the invention, a humanized antibody is provided, which
comprises the heavy chain variable region of SEQ ID NO: 16 and the heavy chain constant
region of SEQ ID NO: 17.

In one embodiment the humanized antibody according to the invention and as described herein,
upon co-incubation \;vith an A monomeric peptide having at least 30, particularly at least 35,
more particularly at least 38, even more particularly at least 40 amino acid residues and/or an A3
polymeric soluble amyloid peptide comprising a plurality of said A@ monomeric units, but
especially with an A4, monomeric and/or an AB polymeric soluble amyloid peptide
comprising a plurality of said A{.4; monomeric units, particularly at a molar concentration ratio
of antibody to AB1-42 of up to 1:1000, particularly of up to 1:500, more particularly of up to
1:300, even more particularly of up to 1:200, but especially at a molar concentration ratio of
between 1:10 and 1:100, inhibits the aggregation of the ABS monomers to high molecular
polymeric fibrils.
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In particular, the co-incubation of the antibody according to the invention with amyloid
monomeric and/or polymeric soluble amyloid peptides is carried out for 24 hours to 60 hours,
particularly for 30 hours to 50 hours, more particularly for 48 hours, but especially 24 hours, at a
temperature of between 28°C and 40°C, particularly of between 32°C and 38°C, more
particularly at 37°C.

In a specific embodiment of the invention, co-incubation with amyloid monomeric and/or

polymeric soluble amyloid peptides is accomplished for 24 hours at a temperature of 37°C.

In particular, the antibody, particularly the humanized antibody according to the invention
including any functionally equivalent antibody or functional parts thereof binds to AB.4
monomeric peptide and/or A polymeric soluble amyloid peptide comprising a plurality of said
ApBi.42 monomeric units and, upon co-incubation with A4, monomeric peptide and/or AB
polymeric soluble amyloid peptide comprising a plurality of said A{3;.42 monomeric units inhibits

the aggregation of the A3 monomers and/or polymers to high molecular polymeric fibrils.

In one embodiment, the antibody, particularly the humanized antibody according to the invention
including any functionally equivalent antibody or functional parts thereof inhibits the
aggregation of the AB monomers and/or AB soluble polymers comprising a plurality of said AS
monomeric units to high molecular polymeric fibrils by at least 50%, particularly by at least
60%, particularly by at least 65%, more particularly by at least 75%, even more particularly by at
least 80%, but especially by at least 85%-90%, or more as compared to the respective amyloid
peptide monomers incubated in buffer (control), at a molar concentration ratio of antibody to
Ap1-42 of up to 1:1000, particularly at a molar concentration ratio of between 1:10 and 1:100,

but especially at a molar concentration ratio of 1:10.

In a specific embodiment of the invention, the antibody, particularly the humanized antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof inhibits the aggregation of the AS monomers and/or AS soluble polymers comprising a
plurality of said AB monomeric units to high molecular polymeric fibrils by at least 30% at a

molar concentration ratio of antibody to AB1-42 of 1:100.
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In another specific embodiment of the invention, the antibody, particularly the humanized
antibody according to the invention including any functionally equivalent antibody or functional
parts thereof inhibits the aggregation of the A monomers and/or A soluble polymers
comprising a plurality of said AB monomeric units to high molecular polymeric fibrils by at least

80% at a molar concentration ratio of antibody to AB1-42 of 1:10.

Binding of the antibodies according to the invention and as described herein to amyloidogenic
monomeric and/or polymeric peptides but, particularly, to the amyloid form (1-42) leads to
inhibition of the aggregation of monomeric and/or polymeric amyloidogenic peptides to high
molecular fibrils or filaments. Through the inhibition of the aggregation of amyloidogenic
monomeric and/or polymeric peptides the antibodies according to the present invention are
capable of preventing or slowing down the formation of amyloid plaques, particularly the
amyloid form (1-42), which is know to become insoluble by change of secondary conformation

and to be the major part of amyloid plaques in brains of diseased animals or humans.

The aggregation inhibition potential of the antibody according to the invention may be
determined by any suitable method known in the art, particularly by density-gradient
ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a preformed gradient

and/or by a thioflavin T (Th-T) fluorescent assay.

In one embodiment, the invention relates to an antibody, particularly a humanized antibody as
described herein including any functionally equivalent antibody or functional parts thereof,
which antibody, upon co-incubation, particularly at a molar concentration ratio of between 1:5
and 1:1000, particularly of between 1:10 and 1:500, more particularly at a ratio of 1:10 to 1:300,
even more particularly at a ratio of between 1:10 and 1:100, with preformed high molecular
polymeric amyloid fibrils or filaments formed by the aggregation of AB monomeric peptides
having at least 30, particularly at least 35, more particularly at least 38, even more particularly at
least 40 amino acid residues and, but especially AB;.4; monomeric peptides, is capable of
disaggregating the preformed polymeric fibrils or filaments by at least 20%, particularly by at
least 30%, more particularly by at least 35%%, even more particularly by at least 40%, but

especially by at least 50% or more.

In a specific embodiment of the invention, the aggregation inhibition and the disaggregation
potential of the antibody, respectively, is determined by density-gradient ultracentrifugation

followed by a SDS-PAGE sedimentation analysis on a preformed gradient.
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In another specific embodiment of the invention, the aggregation inhibition and the
disaggregation potential of the antibody, respectively, is determined by thioflavin T (Th-T)

fluorescent assay.

In another specific embodiment, the antibody according to the invention is co-incubated with
amyloid preformed high molecular polymeric amyloid fibrils or filaments for 12 hours to 36
hours, particularly for 18 hours to 30 hours, more particularly for 24 hours at a temperature of

between 28°C and 40°C, particularly of between 32°C and 38°C, more particularly at 37°C.

In particular, the co-incubation with preformed high molecular polymeric amyloid fibrils or

filaments is done for 24 hours at a temperature of 37°C.

In a specific embodiment of the invention, the antibody, particularly the humanized antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof is capable of disaggregating the preformed polymeric fibrils or filaments by at least 24%

at a molar concentration ratio of antibody to A31-42 of 1:100.

In another specific embodiment of the invention, the antibody, particularly the humanized
antibody according to the invention including any functionally equivalent antibody or functional
parts thereof is capable of disaggregating the preformed polymeric fibrils or filaments by at least

32% at a molar concentration ratio of antibody to A31-42 of 1:10.

Through the disaggregation of amyloidogenic polymeric fibrils or filaments the antibodies
according to the present invention are capable of preventing or slowing down the formation of
amyloid plaques which leads to an alleviation of the symptoms associated with the disease and a

delay or reversal of its progression.

Accordingly, it is a further embodiment of the invention to provide an antibody, particularly a
humanized antibody, including any functionally equivalent antibody or functional parts thereof
as described herein, which antibody is capable of decreasing the total amount of A in the brain
of an animal, particularly a mammal, but especially a human suffering from a disease or

condition leading to increased concentration of A8 in the brain.

In another embodiment, the invention relates to a humanized antibody according to the invention

and as described herein before, which antibody is bi-effective in that it exhibits both an
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aggregation inhibition property as well as a disaggregation property, particularly paired with a

high degree of conformational sensitivity.

In particular, the invention relates to a chimeric antibody or a fragment thereof, or a humanized
antibody or a fragment thereof according to the invention and as described herein before, which
antibody, upon co-incubation with amyloid monomeric and/or polymeric soluble amyloid
peptides, particularly with -amyloid monomeric peptides such as, for example, A3 monomeric
peptides 1-39; 1-40, 1-41, or 1-42, and/or a polymeric soluble $-amyloid peptide comprising a
plurality of said AB monomeric units, but especially with an Af3;.4, monomeric and/or an Af
polymeric soluble amyloid peptide comprising a plurality of said Af).4, monomeric units,,
inhibits the aggregation of the AB monomers into high molecular polymeric fibrils or filaments
and, in addition, upon co-incubation with preformed high molecular polymeric amyloid fibrils or
filaments formed by the aggregation of amyloid monomeric peptides, particularly §-amyloid
monomeric peptides such as, for example, AB monomeric peptides 1-39; 1-40, 1-41, or 1-42, but
especially AB;.4, monomeric peptides, is capable of disaggregating the preformed polymeric

fibrils or filaments.

In another aspect, the invention relates to a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof according to the present invention and as described
herein before, which antibody is capable of inducing a transition of the $-sheet conformation
towards an corhelix and/or a random coil conformation, but particularly a random coil
conformation, even more particularly a random coil conformation at a given location in the
molecule, especially in the environment of Tyr 10 and Val12 of the AB protein, which leads to an
increase of the random coil conformation at the expense of the (-sheet conformation and an
improved solubilization of the preformed high molecular polymeric amyloid fibrils or filaments.
In particular the decrease of the §-sheet conformation amounts to at least 30%, particularly to at
least 35%, and more particularly to at least 40% and more as compared to the respective

preformed amyloid polymeric fibrils or filaments incubated in buffer (control).
The antibody’s potential in inducing a transition in the secondary structure is determined by solid

state 13C NMR spectroscopy but, in particular, by measuring the integral intensities of the
conformations of Tyr 10 and Val 12 C@ in the AB).4, peptide.
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In a further embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof according to the present invention and as described
herein before, is provided comprising at least one light chain or a fragment thereof or at least
one heavy chain or a fragment thereof, wherein said antibody or fragment binds to an AR
monomer with a high binding affinity with a Kp in a range of between at least about 1 x 107 M
to at least about 1 x 107 M, particularly of at least about 1 x 10® M to at least about 1 x 107! M,
more particularly of at least about 1 x 10 M to at least about 1 x 107° M, even more particularly
of at least about 1 x 10® M to at least about 2 x 10°M’ but, preferably, does not show any

significant cross-reactivity with amyloid precursor protein (APP).

In another embodiment of the invention, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof according to the present invention and as described
herein before, is provided comprising at least one light chain or a fragment thereof or at least
one heavy chain or a fragment thereof, wherein said antibody or fragment binds to an Ag fiber,
fibril or filament with a high binding affinity with a Kp in a range of between at least about 1 x
107 M to at least about 1 x 102 M, particularly of at least about 1 x 10® M to at least about 1 x
10" M, more particularly of at least about 1 x 10° M to at least about 1 x 10™'° M, even more
particularly of at least about 2 x 10° M to at least about 5 x 10° M, but, preferably, does not

show any significant cross-reactivity with amyloid precursor protein (APP).

In another embodiment, the antibody according to the invention and as described herein before
or a fragment thereof, exhibits an binding affinity to an Ag 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, more particularly at least 20 times, but especially at least 25 times higher than the binding

affinity to an A3 monomer.

In still another embodiment, a chimeric antibody or a fragment thereof, or a humanized antibody
or a fragment thereof is provided as described herein before, which antibody substantially binds
to aggregated AR, including AB plaques, in the mammalian, particularly the human brain but,

preferably, does not show any significant cross-reactivity with amyloid precursor protein (APP).

In another aspect of the invention, the chimeric antibody or a fragment thereof, or a humanized

antibody or a fragment thereof is provided as described herein before, which antibody
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substantially binds to soluble polymeric amyloid, particularly amyloid 8 (Af), including AB
monomers, in the mammalian, particularly the human brain but, preferably, does not show any

significant cross-reactivity with amyloid precursor protein (APP).

Further provided is a chimeric antibody or a fragmént thereof, or a humanized antibody or a
fragment thereof according to the invention and as described herein before, which antibody
significantly reduces AB plaque burden in the mammalian, particularly the human brain. This can
be achieved by either binding of the antibody to the plaque or by shifting the equilibrium
between amyloid, particularly amyloid 8 (A@), in its insoluble and aggregated state towards its
soluble form by disaggregating fibers to soluble poly- and monomeric forms by inducing a shift
in conformation and binding and stabilizing the disaggregated and solubilized amyloid forms,
particularly amyloid 8 (AB) forms, in the tissue and/or body fluids, particularly the brain.
Through the activity of the antibody according to the invention the peripheral clearing and
catabolism is thus favored rather than deposition within the tissue and/or body fluids, particularly
the brain. The beneficial effect of the antibody according to the invention can thus be obtained

without binding of the antibody to the plaque.

Through this stabilizing activity, the antibody according to the invention is able to neutralize the
toxic effects of the polymeric and less aggregated soluble amyloid protein, particularly amyloid
B (AB) protein, in the tissue and/or body fluids. In a specific embodiment of the invention the
antibody according to the invention may thus achieve its beneficial effects without necessarily

binding aggregated amyloid beta in the brain.

In a further aspect of the invention a humanized antibody or a fragment thereof according to the
present invention and as described herein before, is provided comprising at least one light chain
or a fragment thereof or at least one heavy chain or a fragment thereof incorporating at least one,
particularly two and more particularly three CDR regions obtained form a mouse donor
antibody, particularly from mouse antibody ACI-01-Ab7C2 (named “mC2” and hC2 for the
humanized C2 antibody, throughout the application) deposited 01 December 2005 with the
“Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig,
Mascheroder Weg 1 B, 38124 Braunschweig, under accession no DSM ACC2750, wherein said
antibody or fragment thereof has an affinity to the A antigen which is at least 5 times,
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particularly at least 8 times, more particularly at least 10 times, but especially at least 15 times

higher than that of the mouse donor antibody.

The antibody of this invention can be, in one embodiment, a whole antibody (e.g., with two full
length light chains and two full length heavy chains) of any isotype and subtype (e.g., [gM, IgD,
IgG1, IgG2, IgG3, IgG4, IgE, IgAl and IgA2); but especially an antibody of the IgG4 isotype;
alternatively, in another embodiment, it can be an antigen-binding fragment (e.g., Fab, F(ab’),,

and Fv) of a whole antibody.

The invention thus also relates to antigen-binding fragments of the antibodies described herein.
In one embodiment of the invention, the fragment is selected from the group consisting of a Fab
fragment, a Fab’ fragment, a F(ab),fragment, and a F, fragment, including the products of an Fab
immunoglobulin expression library and epitope-binding fragments of any of the antibodies and

fragments mentioned above.

In another embodiment, the antibody or antigen-binding fragment of the invention is conjugated
to polyethylene glycol. In yet another embodiment, the constant region of the antibody of the
invention is modified to reduce at least one constant region-mediated biological effector function
relative to an unmodified antibody. In still another embodiment, the antibody or antigen-binding

fragment of the invention comprises a Fc region having an altered effector function.

The invention further relates to a nucleotide molecule comprising a nucleotide sequence
encoding a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment

thereof according to the invention and as disclosed herein before.

In particular, the invention relates to a nucleotide molecule comprising a nucleotide sequence
encoding a stretch of contiguous amino acid molecules as given in SEQ ID NO: 2 and 3,
respectively, or the complementary sequence, representing the Complementarity Determining

Regions (CDRs) 2 and 3 of the Heavy Chain Variable Region (HCVR).

More particularly, the invention relates to a nucleotide molecule comprising a nucleotide

sequence encoding a stretch of contiguous amino acid molecules as given in SEQ ID NO: 4, or
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the complementary sequence, representing the Complementarity Determining Regions (CDRs) 1

of the Light Chain Variable Region (LCVR).

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence as given in SEQ ID NO: 18 and SEQ ID NO: 19, or the complementary
sequence, encoding the amino acid sequence of CDR 2 and CDR 3, respectively, of the Heavy

Chain Variable Region (HCVR).

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence as given in SEQ ID NO: 20, or the complementary sequence, encoding the

nucleotide sequence of CDR 1 of the Light Chain Variable Region (LCVR).

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence of SEQ ID NO: 21, or the complementary sequence, encoding the light

chain variable region.

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence of SEQ ID NO: 22, or the complementary sequence, encoding the complete

light chain variable region including signal sequences.

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence encoding the light chain variable region of SEQ ID NO: 22 and the light
chain constant region of SEQ ID NO: 23. The invention also comprises the complementary

strand of said nucleotide molecule.

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence of SEQ ID NO: 24 encoding the heavy chain variable region. The invention

also comprises the complementary strand of said nucleotide molecule.

In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence of SEQ ID NO: 25 encoding the complete heavy chain variable region
including signal sequences. The invention also comprises the complementary strand of said

nucleotide molecule.
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In another embodiment of the invention a nucleotide molecule is provided comprising a
nucleotide sequence encoding the heavy chain variable region of SEQ ID NO: 25 and the heavy
chain constant region of SEQ ID NO: 26 . The invention also comprises the complementary

strand of said nucleotide molecule.

Also comprised by the present invention is a nucleotide sequence which hybridizes to one of the
above-described antibody-encoding nucleotide sequences of the invention, particularly to the

complementary strand thereof, either in isolation or as part of larger nucleotide molecule.

In particular, the invention relates to a nucleotide sequence that hybridizes under conventional
hybridization conditions, particularly under stringent hybridization conditions, to any of the
nucleotide sequences given in SEQ ID NOs: 18-26 and 29 - 32, particularly to the

complementary strand thereof.

In another embodiment of the invention an expression vector is provided comprising the nucleic

acid molecule according to the invention and as mentioned herein before.

In another embodiment of the invention a cell is provided comprising an expression vector

comprising the nucleic acid according to the invention and as mentioned herein before.

In still another embodiment, the invention relates to a composition comprising the 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
before including any functionally equivalent antibody or any derivative or functional parts
thereof, in a therapeutically effective amount, in particular a composition which is a

pharmaceutical composition optionally further comprising a pharmaceutically acceptable carrier.

In another embodiment of the invention, said composition comprises the antibody in a

therapeutically effective amount.

Further comprised by the invention is a mixture comprising an antibody, particularly a

monoclonal antibody according to the invention, but particularly a chimeric antibody or a
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fragment thereof, or a humanized antibody or a fragment thereof according to the invention and
as described herein before including any functionally equivalent antibody or any derivative or
functional 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.

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 AS protein involved in Alzheimer’s

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 8 or may be used in the medication of other neurological disorders.

The other biologically active substance or compound may exert its biological effect by the same
or a similar mechanism as the antibody according to the invention or by an unrelated mechanism

of action or by a multiplicity of related and/or unrelated mechanisms of action.

Generally, the other biologically active compound may include neutron-transmission enhancers,
psychotherapeutic drugs, acetylcholine esterase inhibitors, calcium-channel blockers, biogenic
amines, benzodiazepine tranquillizers, acetylcholine synthesis, storage or release enhancers,
acetylcholine postsynaptic receptor agonists, monoamine oxidase-A or —B inhibitors, N-methyl-
D-aspartate glutamate receptor antagonists, non-steroidal anti-inflammatory drugs, antioxidants,

and serotonergic receptor antagonists.

More particularly, the invention relates to a mixture comprising 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-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS), a-secretase activators,
(- and vy —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, anti-inflammatory molecules, or
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cholinesterase inhibitors (ChEIs) such as tacrine, rivastigmine, donepezil, and/or galantamine,
M1 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, 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

of tacrine, rivastigmine, donepezil, galantamine, niacin and memantine.

In a further embodiment, the mixtures according to the invention may comprise niacin or
memantine together with an antibody according to the present invention and, optionally, a

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

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

In a specific embodiment of the invention, the compositions and mixtures according to the
invention and as described herein before comprise the antibody and the biologically active

substance, respectively, in a therapeutically effective amount.

Other compounds that can be suitably used in mixtures in combination with the antibody
according to the present invention are described in WO 2004/058258 (see especially pages 16
and 17) including therapeutic drug targets (page 36-39), alkanesulfonic acids and alkanolsulfuric
acids (pages 39-51), cholinesterase inhibitors (pages 51-56), NMDA receptor antagonists (pages
56-58), estrogens (pages 58-59), non-steroidal anti-inflammatory drugs (pages 60-61),
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antioxidants (pages 61-62), peroxisome proliferators-activated receptor (PPAR) agonists (pages
63-67), cholesterol-lowering agents (pages 68-75); amyloid inhibitors (pages 75-77), amyloid
formation inhibitors (pages 77-78), metal chelators (pages 78-79), anti-psychotics and anti-
depressants (pages 80-82), nutritional supplements (pages 83-89) and compounds increasing the
availability of biologically active substances in the brain (see pages 89-93) and prodrugs (pages

93 and 94 ), which document is incorporated herein by reference.

In another embodiment, the invention relates to a mixture comprising the 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 before and/or the biologically active substance in a therapeutically effective

amount.

The invention further relates to the use 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 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, for the preparation of a medicament for 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 Alzheimer’s Disease (AD), Lewy
body dementia, Down’s syndrome, hereditary cerebral 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, Parkinson's disease, HIV-related dementia, ALS (amyotropic lateral
sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,

including macular degeneration.

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 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
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thereof, particularly in a therapeutically effective amount, for use in a method of 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 Alzheimer’s
Disease (AD), Lewy body dementia, Down’s syndrome, hereditary cerebral 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, Parkinson's disease, HIV-related dementia,
ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine
tumors, and others, including macular degeneration comprising formulating 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 in a pharmaceutically acceptable form.

Further comprised by the present invention is a method for 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 Alzheimer’s Disease (AD), Lewy
body dementia, Down’s syndrome, hereditary cerebral 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, Parkinson's disease, HIV-related dementia, ALS (amyotropic lateral
sclerosis), Adult Onset 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 functional part thereof, to a an animal or a human
affected by such a disorder comprising administering the antibody in a therapeutically effective

amount.

It is also an object of the invention to provide 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, neurological disorders

such as Alzheimer’s Disease (AD), particularly a disease or condition characterized by a loss of
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cognitive memory capacity by administering to an animal, particularly a mammal or a human, an
antibody, particularly a pharmaceutical composition according to the invention and as described

herein.

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 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 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 secendary
amyloidosis and age-related amyloidosis including, but not limited to, neurological disorders
such é,S Alzheimer’s Disease (AD), particularly a disease or condition characterized by a loss of
cognitive memory capacity, using an antibody according to the invention and as described herein

before.

In particular, the invention relates to the treatment of an animal, particularly a mammal or a
human, suffering from an amyloid-associated condition characterized by a loss of cognitive

memory capacity leads to the retention of cognitive memory capacity.

The invention further relates to a method of diagnosis of an amyloid-associated disease or
condition in a patient comprising detecting the immunospecific binding of an antibody or an
active fragment thereof to an epitope of the amyloid protein 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 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 before, and/or a functional part thereof, which antibody binds <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>