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MONOCLONAL ANTIBODY

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS
This application claims priority to United States Provisional Application No.
60/960,614, filed on October 5, 2007, and United States Provisional Application No.
60/960,615, filed on October 5, 2007.
BACKGROUND OF THE INVENTION

The present invention is related to methods and compositions for the therapeutic and

diagnostic use in the treatment of diseases and disorders which are caused by or associated
with amyloid or amyloid-like proteins including 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 progreséive
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 build up, 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 in people who have a 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 protein fibrils, which account for about 90% of the amyloid material,
comprise one of several different types of proteins. Certain of 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. In addition, amyloid deposits are closely associated with the amyloid P (pentagonal)
component (AP), a glycoprotein related to normal serum amyloid P (SAP), and with sulfated
glycosaminoglycans (GAG), complex carbohydrates of connective tissue.

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), including diseases or conditions characterized by a loss of cognitive memory capacity

such as, for example, mild cognitive impairment (MCI), Lewy body dementia (LBD), Down’s
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syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type);and 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), inclusion-body
myositis (IBM), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and
other diseases, including ocular diseases associated with pathological abnormalities/changes
in the tissues of the visual system, particularly associated with amyloid-beta-related
pathological abnormalities/changes in the tissues of the visual system, such as neuronal
degradation. Said pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits, the anterior chamber and
the optic nerve leading to glaucoma, the lens leading to cataract due to beta-amyloid
deposition, the vitreous leading to ocular amyloidosis, the retina leading to primary retinal
degeneration and macular degeneration, for example age-related macular degeneration, the
optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis, and the cornea
leading to lattice dystrophy.

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 associated with 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
AB 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 3 and vy secretase leads to the release of a 39 to 43 amino acid Af peptide. The
degradation of APPs likely increases their propensity to aggregate in plaques. The AB(;42)
fragment in particular has a high propensity of building aggregates due to two very

hydrophobic amino acid residues at its C-terminus. The Af(142) fragment is therefore
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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
specific antibodies that can target and diffuse amyloid plaque formation.

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 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 time. 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
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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 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.

Cortical visual deficits are often associated with AD, despite the negative finding of
impaired visual acuity or ocular disease. Post-mortem evidence from AD patients has shown
pathological changes in the pre-cortical visual structures and a reduction in optic nerve fibers.

Visual processing dysfunction in AD is also associated with neurological changes and
pathology within the ventral pathway, that extend from the retina with the P-ganglion cells
through the parvocelluar layers of the lateral geniculate nucleus. (LGN), reaching the
inferotemporal cortex (IT), and the dorsal pathway that extends from the retina with the M-
ganglion cells through the magnocellular layers of the LGN, reaching the middle temporal
cortex. Senile plaques of AD patients create abnormalities and dysfunctions within these
cortical regions. Senile plaques also cause a loss in visual perception tasks, such as a
dysfunction in the facial recognition of familiar people, a condition known as prosopagnosia.

Other diseases that are based on or associated with the accumulation and deposit of
amyloid-like protein are mild cognitive impairment, LeWy body dementia (LBD), Down’s
syndrome (trisomy 21), amyotrophic lateral sclerosis (ALS), inclusion-body myositis (IBM),
and ocular diseases associated with pathological abnormalities/changes in the tissues of the
visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as neuronal degradation. Said
pathological abnormalities may occur in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

Mild cognitive impairment (MCI) is a general term most commonly defined as a
subtle but measurable memory disorder. A person with MCI experiences memory problems

greater than normally expected with aging, but does not show other symptoms of dementia,
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such as impaired judgment or reasoning. MCI is a condition that frequently reflects a
preclinical stage of AD.

The deposition of B-amyloid within the entorhinal cortex (EC) is believed to play a
key role in the development of mild cognitive impairment (MCI) in the elderly. This is in line
with the observation that the CSF-A AB(,42) levels decline significantly once AD becomes
clinically overt. In contrast to CSF- AB(;42) CSF-tau levels are significantly increased in the
MClI stage. These values continue to be elevated thereafter, indicating that increased levels of
CSF-tau may help in detecting MCI subjects who are predicted to develop AD.

Lewy body dementia (LBD) is a neurodegenerative disorder that can occur in persons
Qlder than 65 years of age, which typically causes symptoms of cognitive (thinking)
impairment and abnormal behavioural changes. Symptoms can include cognitive impairment,
neurological signs, sleep disorder, and autonomic failure. Cognitive impairment is the
presenting feature of LBD in most cases. Patients have recurrent episodes of confusion that
progressively worsen. The fluctuation in cognitive ability is often associated with shifting
degrees of attention and alertness. Cognitive impairment and fluctuations of thinking may
vary over minutes, hours, or days.

Lewy bodies are formed from phosphorylated and nonphosphorylated neurofilament
proteins; they contain the synaptic protein alpha-synuclein as well as ubiquitin, part of an
extra chromosome 21 and is often associated with some impairment of cognitive ability and
physical growth. DS is characterized by premature aging: most individuals affected by the
disease develop Alzheimer’s disease in their fifth decade, including deposits of the plaque-
forming protein amyloid-beta that are often more severe than in most other Alzheimer’s
patients. Furthermore, many people with DS develop cataracts beginning in childhood and
many suffer from congenital glaucoma. In humans, the gene for amyloid precursor protein,
which is cleaved to form amyloid-beta, is located on chromosome 21. In individuals affected
by DS, both soluble and intracellular beta-amyloid accumulate before extracellular beta-
amyloid, which is responsible for the formation of senile plaques. Increases in beta-amyloid
levels in Down’s Syndrome may reflect the increased expression and protein levels of beta-
amyloid precursor protein cleavage enzyme 2 on chromosome 21.

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

layers of the frontal and temporal lobes.
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Inclusion-body myositis (IBM) is a crippling disease usually found in people over age
50, in which muscle fibers develop inflammation and begin to atrophy, whereas the brain is
spared and patients retain their full intellect. Two enzymes involved in the production of
amyloid- protein were found to be increased inside the muscle cells of patients with this
most common, progressive muscle disease of older people, in which amyloid-8 is also
increased.

Down’s Syndrome (DS) or trisomy 21 is a genetic disorder caused by the presence of
all or part of an extra chromosome 21 and is often associated with some impairment of
cognitive ability and physical growth. DS is characterized by premature aging: most
individuals affected by the disease develop Alzheimer’s disease in their fifth decade,
including deposits of the plaque-forming protein amyloid-beta that are often more severe than
in most other Alzheimer’s patients. Furthermore, many people with DS develop cataracts
beginning in childhood and many suffer from congenital glaucoma. In humans, the gene for
amyloid precursor protein, which is cleaved to form amyloid-beta, is located on chromosome
21. In individuals affected by DS both soluble and intracellular beta-amyloid accumulate
before extracellular beta-amyloid, which is responsible for the formation of senile plaques.
Increases in beta-amyloid levels in Down’s Syndrome may reflect the increased expression

and protein levels of beta-amyloid precursor protein cleavage enzyme 2 on chromosome 21.

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
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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, 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 macula, 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 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
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help stimulate vision and agents that will prevent the growth of new blood vessels under the
macula.

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 the generation of highly
specific and highly effective antibodies, which is a prerequisite if the antibodies are to be
provided in an oral dosage form. Preferably such antibodies would recognize specific
epitopes on various antigens such as amyloid protein.

What is also needed therefore, are effective compositions and methods for addressing
the complications associated with diseases and disorders in subjects in need thereof which are
caused by or associated with amyloid or amyloid-like proteins including 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), including diseases or conditions characterized by a loss of
cognitive memory capacity such as, for example, mild cognitive impairment (MCI), Lewy
body dementia (LBD), 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), inclusion-body myositis (IBM), Adult Onset Diabetes; senile
cardiac amyloidosis; endocrine tumors, and other diseases, including ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as, for example, neuronal degradation. Said pathological
abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidosis; the retina leading to primary retinal degeneration and macular

degeneration, for example age-related macular degeneration; the optic nerve leading to optic
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nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.
In particular, what is needed are specialized and highly effective antibodies 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 had proved capable to reduce the amyloid burden in
transgenic mice for human Alzheimer disease (Schenk et al., 1999).

Intraperitonal inoculation of tetrapalmitoylated AB,.;¢ reconstituted in liposomes to
NORBA transgenic mice elicited significant titers of anti-amyloid antibodies, which also
proved capable to solubilize amyloid fibers and plaques in 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 advanced the conclusion, based upon
their data, 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 circulation shifted the equilibrium of
AR between brain and plasma, favoring the peripheral clearing and catabolism instead of
deposition within the brain.

The present invention provides novel methods and compositions comprising highly
specific and highly effective antibodies having the ability to specifically recognize and bind to
specific 8-amyloid proteins. The antibodies enabled by the teaching of the present invention
are particularly useful for the treatment of diseases and disorders in subjects in need thereof
which are caused by or associated with amyloid or amyloid-like proteins including
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), including diseases or conditions
characterized by a loss of cognitive memory capacity such as, for example, mild cognitive
impairment (MCI), 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), inclusion-body myositis (IBM), Adult Onset Diabetes; senile
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cardiac amyloidosis; endocrine tumors, and other diseases, including ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as, for example, neuronal degradation. Said pathological
abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the comea leading to lattice dystrophy.
Moreover, the present invention provides novel methods and compositions for
retaining or increasing the cognitive memory capacity in a mammal exhibiting an amyloid-
associated disease or condition comprising administering to a subject, particularly a mammal,
more particularly a human in need of such a treatment, a therapeutically effective amount of a

monoclonal antibody according to the invention.

SUMMARY OF THE INVENTION

The present invention makes use of antigen presentations that result in enhanced
exposure and stabilization of a preferred antigen conformation, which ultimately results in
antibodies with unique properties.

In one embodiment of the invention, an antibody is provided including any
functionally equivalent antibody or functional parts thereof, or, more particularly, a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, which has been raised against a supramolecular antigenic construct comprising an
antigenic peptide corresponding to the amino acid sequence of the B-amyloid peptide,
particularly of a selected fragment of the S-amyloid peptide, modified with a hydrophilic
moiety such as, for example, polyethylene glycol (PEG), or, in the alternative, with a
hydrophobic moiety, such as, for example, a palmitic acid, wherein said hydrophilic or
hydrophobic 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 or hydrophobic moiety to the

peptide fragment.
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When a hydrophilic moiety such as PEG is used, the selected fragment of the (-
amyloid peptide may be a fragment corresponding to the amino acid sequence Af} ;.35 and A
2940, respectively, and the free PEG termini may be 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.

When a hydrophobic moiety such as a palmitic acid is used, the selected fragment of
the B-amyloid peptide may be a fragment corresponding to the amino acid sequence AB .5
and this hydrophobic moiety may directly serve as the anchoring element, for example, to
embed the antigenic construct in the bilayer of a liposome.

In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, which antibody recognizes and binds to a conformational epitope and binds to
polymeric soluble amyloid and to amyloid fibrils or fibers, respectively, particularly to
polymeric soluble amyloid AB peptides and amyloid A fibrils or fibers, respectively.

In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, which antibody recognizes and binds to a conformational epitope preferentially
displayed on polymeric soluble amyloid and oligomeric amyloid peptides, respectively,
particularly on polymeric soluble amyloid AB peptides and oligomeric amyloid AB peptides
comprising a plurality of monomeric A 14, peptides, respectively.

In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, which antibody recognizes and binds to a conformational epitope preferentially
displayed on poiymeric soluble amyloid and oligomeric amyloid peptides, respectively, but
also on amyloid fibrils or fibers, particularly on polymeric soluble amyloid A3 peptides and
oligomeric amyloid Af peptides comprising a plurality of monomeric AB |4, peptides, and on
amyloid fibrils or fibers incorporating a plurality of said oligomeric peptides, respectively.

The inheritance of the €4 allele of the apolipoproteinE (apoE4) protein is a strong
genetic risk factor for AD. This protein is able to bind to amyloid and is known to be involved
in both the clearance of AP across the blood-brain-barrier as well as the promotion of A
deposition. In reverse, the binding of amyloid maps in the hydrophobic lipoprotein binding
region of ApoE and this association dramatically diminish the overall lipid binding ability of
ApoE.
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Accordingly, it is a further embodiment of the invention to provide an antibody,
particularly a monoclonal antibody, including any functionally equivalent antibody or
functional parts thereof as described herein, which antibody is capable of inhibiting or
otherwise lessening the interaction of amyloid with ApoE4 in the brain of a subject,
particularly a mammal, but especially a human, particularly in the brain of a subject,
particularly a mammal, but especially a human suffering from a disease or condition
associated with increased concentration of A in the brain. The antibody according to the
present invention, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, thus preferentially binds to polymeric soluble amyloid
and oligomeric amyloid peptides, respectively, particularly to soluble polymeric AB peptides
and oligomeric AB peptides comprising a plurality of A8 ;42 monomeric peptides,
respectively. In one embodiment the invention relates to an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A8 monomeric peptides having at least 30,
particularly at least 35, more particularly at least 38, even more particularly at least 40 amino
acid residues but shows essentially no binding to A3 monomeric peptides having fewer than
30 residues, particularly peptides having less than 20 residues, more particularly peptides
having less than 10 residues, but especially peptides having 8 and less residues.

In one specific embodiment, the invention relates to an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A monomeric peptides having at least 30,
particularly at least 35, more particularly at least 38, even more particularly at least 40 amino
acid residues particularly to AB monomeric peptide 1-40 and to soluble polymeric and/or
oligomeric amyloid peptide comprising a plurality of AB)4> monomeric peptides but shows
essentially no binding to AB monomeric peptides 17-40.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A monomeric peptide 1-40, particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB)4> monomeric peptides, but shows essentially no binding to AS
monomeric peptide 17-40.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or

functional parts thereof, which antibody binds to A monomeric peptide 1-40 particularly to
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AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB)4, monomeric peptides but shows a substantially weaker binding
to AB monomeric peptide 1-28.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A monomeric peptide 1-40, particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB;42 monomeric peptides, but shows an intermediated binding to
A monomeric peptide ;4.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to AB monomeric peptide 1-40, particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB)42 monomeric peptides, but shows a substantially weaker
binding to AB monomeric peptide 1-28 and an intermediated binding to monomeric peptide ;.
42.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A monomeric peptide 1-40 particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB,4, monomeric peptides but shows a substantially weaker binding
to AB monomeric peptide 1-28 and essentially no binding to AB monomeric peptide 17-40.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to AS monomeric peptide 1-40 particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB;42 monomeric peptides but shows an intermediated binding to
AB monomeric peptide ; 4, and essentially no binding to A monomeric peptide 17-40.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to AS monomeric peptide 1-40 particularly to
AB monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide

comprising a plurality of AB;42 monomeric peptides but shows a substantially weaker binding
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to AB monomeric peptide 1-28 and an intermediated binding to monomeric peptide ;4; and
essentially no binding to A3 monomeric peptide 17-40.

In one embodiment the antibody according to the invention and as described herein,
upon co-incubation with an A3 monomeric peptide in a monomeric and/or an oligomeric form
having at least 30, particularly at least 35, more particularly at least 38, even more particularly
at least 40 amino acid residues in a monomeric and/or oligomeric form, but especially with an
ApB42 monomeric peptide and/or a oligomeric peptide comprising a plurality of said AS)42
monomeric peptides, particularly at a molar concentration ratio of antibody to AB,;4, of up to
1:1000, but especially at a molar concentration ratio of between 1:10 and 1:100, inhibits the
aggregation of the AB monomers and/or oligomers to high molecular polymeric fibrils.

In particular, the co-incubation of the antibody according to the invention with
amyloid monomeric and/or oligomeric peptides is carried out for 24 hours to 60 hours,
particularly for 30 hours to 50 hours, more particularly for 48 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 oligomeric peptides is accomplished for 48 hours at a temperature of 37°C.

In particular, the antibody, particularly a monoclonal antibody according to the
invention including any functionally equivalent antibody or functional parts thereof binds
preferentially to AB;49 monomeric peptide and, upon co-incubation with AB,49 monomeric
and/or oligomeric peptide inhibits the aggregation of the A monomers to high molecular
polymeric fibrils.

In one embodiment, an antibody is provided, particularly a monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof, which antibody binds preferentially to AB)49 monomeric peptide particularly to AB
monomeric peptide 1-40 and to soluble polymeric and/or oligomeric amyloid peptide
comprising a plurality of AB)42; monomeric peptides, but shows a substantially weaker
binding to AB monomeric peptide 1-28 and an intermediated binding to monomeric peptide ;.
42 and essentially no binding to AR monomeric peptide 17-40 and, upon co-incubation with
Ap)42 monomeric and/or oligomeric peptide inhibits the aggregation of the A monomers to
high molecular polymeric fibrils.

In one embodiment, an antibody is provided, particularly a monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof, which antibody binds preferentially to AB;4o monomeric peptide and also to AB).42,
oligomeric and/or polymeric peptides, but shows a substantially weaker binding to A
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monomeric peptide 1-28 and/or an intermediated binding to monomeric peptide ;4 and/or
essentially no binding to AR monomeric peptide 17-40 and, upon co-incubation with AB;4,
monomeric and/or oligomeric peptide inhibits the aggregation of the AB monomers and/or
oligomers to high molecular polymeric fibrils.

In one embodiment, the antibody, particularly a monoclonal antibody according to the
invention including any functionally equivalent antibody or functional parts thereof inhibits
the aggregation of the A monomers to high molecular polymeric fibrils by at least 40%, 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).

In one embodiment, an antibody is provided, particularly a monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof, which antibody binds preferentially to AB;4 monomeric peptide and also to AB;42,
oligomeric and/or polymeric peptides, but shows a substantially weaker binding to AS
monomeric peptide 1-28 and/or an intermediated binding to monomeric peptide ;42 and/or
essentially no binding to A8 monomeric peptide 17-40 and, upon co-incubation with AR,
monomeric and/or oligomeric peptide for 24 hours at a temperature of 37°C inhibits the
aggregation of the AB monomers and/or oligomers to high molecular polymeric fibrils by at
least 10%, by at least 20%, by at least 30%, by at least 40%, 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% at a molar concentration ratio
of antibody to AB;4; of 1:100 and by at least 40%, 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% at a molar concentration ratio of antibody
to AB142 of 1:10 as determined by a thioflavin T (Th-T) fluorescent assay, particularly a
thioflavin T (Th-T) fluorescent assay as described in Examples 1.4 and 2.4 below.

Binding of the antibodies according to the invention and as described herein to
amyloidogenic monomeric and/or oligomeric peptides but, particularly, to the amyloid form
(142) leads to inhibition of the aggregation of monomeric and/or oligomeric amyloidogenic
peptides to high molecular fibrils or filaments. Through the inhibition of the aggregation of
amyloidogenic monomeric and/or oligomeric peptides the antibodies according to the present
invention are capable of preventing or slowing down the formation of amyloid plaques,

particularly the amyloid form (;42), which is known to become insoluble by a change of
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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, for example 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 monoclonal
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 1:10 and 1:1000, more particularly at a ratio of 1:100 with preformed high
molecular polymeric amyloid fibrils or filaments formed by the aggregation of A8 monomeric
and/or oligomeric peptides having at least 30, particularly at least 35, more particularly at
least 38, even more particularly at least 40 amino acid residues in a monomeric and/or
oligomeric form comprising a plurality of said monomeric peptides, but especially AB).4
monomeric and/or oligomeric peptides, is capable of disaggregating the preformed polymeric
fibrils or filaments by at least 20%, by at least 30%, by at least 35%, particularly by at least
40%, more particularly by at least 50%, even more particularly by at least 60%, but especially
by at least 70% or more.

In a specific embodiment of the invention, the aggregation inhibition and the
disaggregation potential of the antibody, respectively, are determined by density-gradient
ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a preformed gradient.

In another specific embodiment of the invention, the aggregation inhibition and the
disaggregation potential of the antibody, respectively, are determined by thioflavin T (Th-T)
fluorescent assay.

In another specific embodiment, the antibody according to the invention is co-
incubated with 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 performed for 24 hours at a temperature of 37°C.

In one embodiment, the invention relates to an antibody, particularly a monoclonal
antibody according to the invention including any functionally equivalent antibody or

functional parts thereof, which antibody binds preferentially to AB;49 monomeric peptide
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particularly to A monomeric peptide 1-40 and to soluble polymeric and/or oligomeric
amyloid peptide comprising a plurality of AB,4; monomeric peptides,, but shows a
substantially weaker binding to A3 monomeric peptide 1-28 and an intermediated binding to
monomeric peptide 4, and essentially no binding to A monomeric peptide 17-40 and, upon
co-incubation with preformed high molecular polymeric amyloid fibrils or filaments formed
by the aggregation of A4 monomeric and/or oligomeric peptides is capable of
disaggregating the preformed polymeric fibrils or filaments, particularly by at least 5%, by at
least 10%, by at least 20%, particularly by at least 30%, more particularly by at least 40%,
even more particularly by at least 50%, but especially by at least 60%, and even more
particularly by 70% or more.

In particular, the invention relates to an antibody, particularly a monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof, which antibody binds preferentially to AB)4 monomeric peptide and also to AB).4,
oligomeric and/or polymeric peptides, but shows a substantially weaker binding to Af
monomeric peptide 1-28 and/or an intermediated binding to monomeric peptide ;42 and/or
essentially no binding to AB monomeric peptide 17-40 and, upon co-incubation with
preformed high molecular polymeric amyloid fibrils or filaments formed by the aggregation
of AB)42 monomeric and/or oligomeric peptides is capable of disaggregating the preformed
polymeric fibrils or filaments, particularly by at least 5%, by at least 10%, by at least 20%,
particularly by at least 30%, more particularly by at least 40%, even more particularly by at
least 50%, but especially by at least 60%, by at least 70%, by at least 80% or more.

In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody according to the invention including any functionally equivalent
antibody or functional parts thereof, which antibody binds preferentially to AB;49 monomeric
peptide and also to Af)4,, oligomeric and/or polymeric peptides, but shows a substantially
weaker binding to AS monomeric peptide 1-28 and/or an intermediated binding to monomeric
peptide 14, and/or essentially no binding to AB monomeric peptide 17-40 and upon co-
incubation with preformed high molecular polymeric amyloid fibrils or filaments formed by
the aggregation of A4, monomeric and/or oligomeric peptide for 24 hours at a temperature
of 37°C results in a disaggregation of the preformed polymeric fibrils or filaments by at least
5%, by at least 10%, by at least 20%, by at least 30%, by at least 40%, by at least 50%,
particularly by at least 55%, particularly by at least 60%, more particularly by at least 70%
and more, at a molar concentration ratio of antibody to AB).4, of 1:100 and by at least 40%, by

at least 50%, particularly by at least 60%, particularly by at least 65%, more particularly by at
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least 75%, even more particularly by at least 80%, but especially by at least 85%-90% at a
molar concentration ratio of antibody to AB,4> of 1:10 as determined by a thioflavin T (Th-T)
fluorescent assay, particularly a thioflavin T (Th-T) fluorescent assay as described in
Examples 1.4 and 2.4 below.

Through both the inhibition of the aggregation of amyloid protein and 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 monoclonal antibody, including any functionally equivalent antibody or
functional parts thereof as described herein, which antibody is capable of decreasing the total
amount of Af in the brain of a subject, particularly a mammal, but especially a human
suffering from a disease or condition associated with increased concentration of AS in the
brain.

In another embodiment of the invention an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof as
described herein is provided, which antibody is capable of disrupting plaques thus decreasing
the plaque load in the brain of a subject, particularly a mammal, but especially a human
suffering from a disease or condition associated with an increased plaque load in the brain. An
antibody according to the invention including any functionally' equivalent antibody or
functional parts thereof decreases the plaque load in the brain by at least 10%, by at least 20
%, particularly by at least 25%, more particularly by at least 30%, by at least 40%, 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%.

In still another embodiment of the invention an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof as
described herein is provided, which antibody is capable of solubilizing plaques associated
with a reduction of the amount of plaques in the brain of a subject, particularly a mammal, but
especially a human suffering from a disease or condition associated with an increased plaque
load in the brain. An antibody according to the invention including any functionally
equivalent antibody or functional parts thereof reduces the amount of plaques in the brain by
at least 10 %, particularly by at least 15%, more particularly by at least 20%, by at least 30%,
by at least 40%, by at least 50%, particularly by at least 60%, particularly by at least 65%,
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more particularly by at least 75%, even more particularly by at least 80%, but especially by at
least 85%-90%.

It is to be understood that the antibody according to the invention can exhibit one, two
or more of the specific properties described herein in various combinations.

For example, in one embodiment, the present invention provides antibodies, but
especially monoclonal antibodies including any functionally equivalent antibody or functional
parts thereof, which antibodies are bi-specific or bi-effective in that they exhibit both an
aggregation inhibition property as well as a disaggregation property as defined herein,
particularly paired with a high degree of conformational sensitivity.

In one embodiment, an antibody according to the invention and as described herein is
bi-specific or bi-effective and, upon co-incubation with an AB monomeric and/or oligomeric
peptide having at least 30, particularly at least 35, more particularly at least 38, even more
particularly at least 40 amino acid residues in a monomeric and/or oligomeric form
comprising a plurality of said monomeric peptides, but especially with an AB;4; monomeric
and/or oligomeric peptide, inhibits the aggregation of the A monomers to high molecular
polymeric fibrils and, in addition, upon co-incubation with preformed high molecular
polymeric amyloid fibrils or filaments formed by the aggregation of A8 monomeric and/or
oligomeric peptides having at least 30, particularly at least 35, more particularly at least 38,
even more particularly at least 40 amino acid residues in a monomeric and/or oligomeric form
comprising a plurality of said monomeric peptides, but especially AB;42 monomeric and/or
oligomeric peptides, is capable of disaggregating the preformed polymeric fibrils or filaments

In particular, co-incubation with amyloid monomeric and/or oligomeric peptides and
preformed high molecular polymeric amyloid fibrils or filaments, respectively, takes place at
a molar concentration ratio of up to 1:1000, but especially at a molar concentration ratio of
between 1:10 and 1:100, particularly at a molar concentration ratio of 1:100.

Co-incubation of an antibody according to the invention with amyloid monomeric
and/or oligomeric peptides is carried out for 24 hours to 60 hours, particularly for 30 hours to
50 hours, more particularly for 48 hours at a temperature of between 28°C and 40°C,
particularly of between 32°C and 38°C, more particularly at 37°C, whereas the co-incubation
with amyloid preformed high molecular polymeric amyloid fibrils or filaments is carried out
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.
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In one embodiment, a bi-specific or bi-effective antibody according to the invention
and as described herein, is capable of disaggregating the preformed polymeric fibrils or
filaments by at least 5%, by at least 10%, by at least 20%, by at least 30%, by at least 40%, by
at least 50%, particularly by at least 55%, particularly by at least 65%, more particularly by at
least 70%, even more particularly by at least 70%, but especially by at least 75%-80%.

In one embodiment, the invention provides a bi-specific or bi-effective antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof,, which antibody inhibits the aggregation of, AR
monomeric and/or oligomeric peptides having at least 30, particularly at least 35, more
particularly at least 38, even more particularly at least 40 amino acid residues in a monomeric
and/or oligomeric form comprising a plurality of said monomeric peptides, but especially
Api42 monomeric and/or oligomeric peptides by at least 40%, by at least 50%, 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).

In one embodiment, the invention provides a bi-specific or bi-effective antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which antibody exhibits high specificity to ABj4o
monomeric peptides particularly to AS monomeric peptide 1-40 and to soluble polymeric
and/or oligomeric amyloid peptide comprising a plurality of AfB)4> monomeric peptides, but
shows essentially no or only minor to moderate cross-reactivity to an amyloid peptide
monomer selected from the group consisting of AB).28, AB1740, ABi-38, AB1-39, AB141, and/or
A4 monomeric peptides.

In a specific embodiment, the invention relates to an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody is up to 1000 fold, particularly 50 to 100 fold, more
particularly 80 to 100 fold, but especially 100 fold more sensitive to amyloid peptide AB)4o as
compared to AB).2s, AB1740, ABi.38, AB1-39, AB141, AB142 and capable of inhibiting, in vitro and
in vivo, the aggregation of amyloidogenic monomeric and/or oligomeric peptides.

In one embodiment, a bi-specific or bi-effective antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds preferentially to AB;4o monomeric peptide and
also to A4z, oligomeric and/or polymeric peptides, but shows a substantially weaker

binding to AS monomeric peptide 1-28 and/or an intermediated binding to monomeric peptide
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142 and/or essentially no binding to AB monomeric peptide 17-40 and, upon co-incubation
with AB)42 monomeric and/or oligomeric peptide for 24 hours at a temperature of 37°C
inhibits the aggregation of the A monomers and/or oligomers to high molecular polymeric
fibrils by at least 5%, by at least 10%, by at least 20%, by at least 25%, by at least 30%, by at
least 40%, by at least 50%, particularly by at least 55%, particularly by at least 65%, more
particularly by at least 70%, at a molar concentration ratio of antibody to AB)4; of 1:100 and
by at least 10%, by at least 20%, by at least 30%, by at least 40%, 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% at a molar concentration ratio
of antibody to AB)42 of 1:10 and upon co-incubation with preformed high molecular
polymeric amyloid fibrils or filaments formed by the aggregation of A4, monomeric and/or
oligomeric peptide for 24 hours at a temperature of 37°C results in a disaggregation of the
preformed polymeric fibrils or filaments by at least 10% at a molar concentration ratio of
antibody to AB;42 of 1:100 and by at least 20% at a molar concentration ratio of antibody to
ABi42 of 1:10 as determined by a thioflavin T (Th-T) fluorescent assay, particularly a
thioflavin T (Th-T) fluorescent assay as described in Examples 1.4 and 2.4 below.

In another specific embodiment, the invention relates to an antibody as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody has a high binding sensitivity to amyloid peptide AS,.
a0 and is capable of detecting A4, soluble oligomers and/or polymeric amyloid peptides in a
concentration of up to 0.01 ug, but particularly in a concentration range of between 0.5 ug and
0.01 ug, more particularly between 0.1 ug and 0.01 ug, but especially in a concentration of
0.01 ug.

In one embodiment, the invention provides an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody has been raised against a supramolecular antigenic
construct comprising an antigenic peptide corresponding to the amino acid sequence of the -
amyloid peptide, AfB).;s, modified with hydrophobic palmitic acid moieties, wherein said
hydrophobic moiety is covalently bound to each terminus through an amino acid such as, for
example, lysine or any other suitable amino acid or amino acid analogue capable of serving as
a linker molecule.

The antibody according to the invention and as described herein, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts

thereof recognizes and binds to a conformational epitope.
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In one embodiment, the invention relates to a light chain variable region exhibiting an
amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 7, or a functional
part thereof comprising at least one, particularly at least two, more particularly at least 3 of
the light chain CDRs having the polypeptide sequences SEQ ID NOs: 9-11, but especially all
CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a heavy chain variable region exhibiting
an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 8, or a
functional part thereof comprising at least one, particularly at least two, more particularly at
least 3 of the heavy chain CDRs having the polypeptide sequences SEQ ID NOs: 12-14, but
especially all CDRs embedded in their natural framework regions.

Further, the invention relates to an antibody, particularly a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof according to the
present invention and as described herein wherein said antibody comprises a light chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ
ID NO: 7, or a functional part thereof comprising at least one, particularly at least two, more
particularly at least 3 of the light chain CDRs having the polypeptide sequences SEQ ID NOs:
9-11, but especially all CDRs embedded in their natural framework regions.

Further, the invention relates to an antibody, particularly a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof according to the
present invention and as described herein wherein said antibody comprises a heavy chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ
ID NO: 8, or a functional part thereof comprising at least one, particularly at least two, more
particularly at least 3 of the heavy chain CDRs having the polypeptide sequences SEQ ID
NOs: 12-14, but especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to an antibody, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof according
to the present invention and as described herein, wherein said antibody comprises a light
chain and a heavy chain variable domain exhibiting an amino acid sequence that is 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the
sequences given in SEQ ID NO: 7 and SEQ ID NO: 8, or a functional part thereof comprising
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part or all the heavy and the light chain CDRs having the polypeptide sequences SEQ ID
NOs: 9-14.

The invention further relates to a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof which antibody comprises a polypeptide
sequence depicted in SEQ ID NO: 7 and/or- SEQ ID NO: 8. The invention further relates to
the monoclonal antibody ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8.

Also comprised by the present invention is an antibody the sequence of which has
been altered by introducing at least one, particularly at least two, more particularly at least 3
or more conservative substitutions into the sequences of SEQ ID NOs: 7-8, such that the
antibody essentially maintains its full functionality.

In one embodiment the invention relates to a peptide fragment comprising the light
chain CDR1 as given in SEQ ID NO:9 and/or the light chain CDR2 as given in SEQ ID
NO:10 and/or the light chain CDR3 as given in SEQ ID NO:11.

In one embodiment the invention relates to a peptide fragment comprising the heavy
chain CDR1 as given in SEQ ID NO:12 and/or the heavy chain CDR2 as given in SEQ ID
NO:13 and/or the heavy éhain CDR3 as given in SEQ ID NO:14.

In one embodiment the invention relates to the light chain CDR1 as given in SEQ ID
NO:9.

In one embodiment the invention relates to the light chain CDR2 as given in SEQ ID
NO:10.

In one embodiment the invention relates to the light chain CDR3 as given in SEQ ID
NO:11.

In one embodiment the invention relates to the heavy chain CDR1 as given in SEQ ID
NO:12.

In one embodiment the invention relates to the heavy chain CDR2 as given in SEQ ID
NO:13.

In one embodiment the invention relates to the heavy chain CDR3 as given in SEQ ID
NO:14.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding a light chain variable region exhibiting an amino acid sequence that is
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%
identical to the sequences given in SEQ ID NO: 7, or a functional part thereof comprising at
least one, particularly at least two, more particularly at least 3 of the light chain CDRs having
the polypeptide sequences SEQ ID NOs: 9-11, but especially all CDRs embedded in their
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natural framework regions.In one embodiment, the invention relates to a polynucleotide
comprising a nucleotide sequence encoding a heavy chain variable region exhibiting an amino
acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% or 99% identical to the sequences given in SEQ ID NO: 8, or a functional part
thereof comprising at least one, particularly at least two, more particularly at least 3 of the
heavy chain CDRs having the polypeptide sequences SEQ ID NOs: 12-14, but especially all
CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a light chain variable domain
exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 7, or a
functional part thereof comprising at least one, particularly at least two, more particularly at
least 3 of the light chain CDRs having the polypeptide sequences SEQ ID NOs: 9-11, but
especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a heavy chain variable domain
exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 8, or a
functional part thereof comprising at least one, particularly at least two, more particularly at
least 3 of the heavy chain CDRs having the polypeptide sequences SEQ ID NOs: 12-14, but
especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a light chain and a heavy chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given SEQ ID
NO: 7 and in SEQ ID NO: 8, or a functional part thereof comprising the light chain and the
heavy chain CDRs having the polypeptide sequences SEQ ID NOs: 9-14.
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In another embodiment of the invention, a polynucleotide is provided comprising a
nucleotide sequence encoding the antibody according to the invention as described herein, but
particularly a nucleotide sequence encoding the monoclonal antibody having the polypeptide
sequences SEQ ID NOs: 7-8. In particular these polynucleotide sequences are SEQ ID NOs:
15-16.

In another embodiment, a polynucleotide is provided which hybridizes under stringent
conditions to a nucleotide sequence encoding the monoclonal antibody having the polypeptide
sequences SEQ ID NOs: 7-8. In particular a polynucleotide is provided which hybridizes
under stringent conditions to nucleotides sequences SEQ ID NOs: 15-16.

In particular, position 52 of SEQ ID NO: 8, may be any amino acid. In a further
embodiment, position 52 may be a tyrosine, serine, or cysteine residue. More particularly
position 52 is a cysteine residue.

In a specific embodiment, the invention relates to a monoclonal antibody including
any functionally equivalent antibody or functional parts thereof which antibody has the
characteristic properties of an antibody produced by hybridoma cell line EJ1A9, deposited on
May 25, 2007 and given deposit number DSM ACC2844

In particular, the invention relates to a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof produced by hybridoma cell line EJ1A9,
deposited on May 25, 2007 and given deposit number DSM ACC2844.

In particular, the invention also rélates to an AS epitope which binds to a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof, which
antibody has been raised against a supramolecular antigenic construct comprising an antigenic
peptide corresponding to the amino acid sequence of the 3-amyloid peptide, AfB;..;s, modified
with hydrophobic palmitic acid moieties, wherein said hydrophobic moiety is covalently
bound to each terminus through an amino acid such as, for example, lysine or any other
suitable amino acid or amino acid analogue capable of serving as a linker molecule. The
invention further relates to the AB epitope which bind to the monoclonal antibody ACI-24-
Ab-3.

In one embodiment the invention relates to an antibody, as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A3 monomeric peptides having at least 10,
particularly at least 20, more particularly at least 30, even more particularly at least 40 amino
acid residues, and/or to soluble polymeric amyloid peptides comprising a plurality of said

amyloid monomeric peptides and/or to amyloid fibers or fibrils incorporating a plurality of
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said polymeric peptides but especially to an Af;4> monomeric peptide and polymeric soluble
A peptides comprising a plurality of AB,4> monomeric peptides and A fibrils or fibers
incorporating a plurality of said polymeric peptides, and shows essentially no binding to AS
monomeric peptides having 8 or fewer amino acid residues.

In one specific embodiment, the invention relates to an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A8 monomeric peptides having at least 30,
even more particularly at least 40 amino acid residues, and/or to soluble polymeric amyloid
peptides comprising a plurality of said amyloid monomeric peptides and/or to amyloid fibers
or fibrils incorporating a plurality of said polymeric peptides but especially to an AB,4
monomeric peptide and polymeric soluble AS peptides comprising a plurality of B4,
monomeric peptides and A fibrils or fibers incorporating a plurality of said polymeric
peptides, but shows essentially no binding to AG monomeric peptide 17-40.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to A3 monomeric peptide 4, and polymeric
soluble AB peptides comprising a plurality of AB;4, monomeric peptides and AS fibrils or
fibers incorporating a plurality of said polymeric peptides, but shows a substantially weaker
binding to A3 monomeric peptide 1-28.

In another specific embodiment of the invention, an antibody is provided as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to AB monomeric peptide 14, and polymeric
soluble AB peptides comprising a plurality of AB,4, monomeric peptides and Af fibnils or
fibers incorporating a plurality of said polymeric peptides, but shows a substantially weaker
binding to AB monomeric peptide 1-28 and essentially no binding to A3 monomeric peptide
17-40.

In particular, the antibody, particularly a monoclonal antibody according to the
invention, including any functionally equivalent antibody or functional parts thereof, binds to
Ap)42 monomeric peptide and polymeric soluble AB peptides comprising a plurality of AB;4>
monomeric peptides and Af fibrils or fibers incorporating a plurality of said polymeric
peptides, but shows a substantially weaker binding to A monomeric peptide 1-28 and/or
essentially no binding to AB monomeric peptide 17-40, and, upon co-incubation with AB) 4,
monomeric and/or oligomeric peptide, inhibits the aggregation of the A monomers to high

molecular polymeric fibrils.
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In one embodiment, the antibody, particularly a monoclonal antibody according to the
invention including any functionally equivalent antibody or functional parts thereof, inhibits
the aggregation of the A monomers and/or oligomers to high molecular polymeric fibrils by
at least 20%, by at least 30%, particularly by at least 40%, particularly by at least 50%, more
particularly by at least 60%, even more particularly by at least 70%, but especially by at least
80%-90%, or more as compared to the respective amyloid peptide monomers incubated in
buffer (control).

In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody according to the invention including any functionally equivalent
antibody or functional parts thereof, which antibody binds to AB;4, monomeric peptide and
polymeric soluble A peptides comprising a plurality of AB,4, monomeric peptides and AS
fibrils or fibers incorporating a plurality of said polymeric peptides, but shows a substantially
weaker binding to AB monomeric peptide 1-28 and/or essentially no binding to Af
monomeric peptide 17-40 and, upon co-incubation with AB;4, monomeric and/or oligomeric
peptide for 24 hours at a temperature of 37°C inhibits the aggregation of the A3 monomers to
high molecular polymeric fibrils by at ieast 20%, by at least 30%, particularly by at least 40%,
particularly by at least 50%, more particularly by at least 60%, even more particularly by at
least 70% at a molar concentration ratio of antibody to AB;4; of 1:100 and by at least 50%,
more particularly by at least 60%, more particularly by at least 65%, even more particularly
by at least 70% at a molar concentration ratio of antibody to AB;4, of 1:10 as determined by a
thioflavin T (Th-T) fluorescent assay, particularly a thioflavin T (Th-T) fluorescent assay as
described in Examples 1.4 and 2.4.

In particular, the invention relates to an antibody, particularly the monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof, which antibody binds to AB)4> monomeric peptide and polymeric soluble AB
peptides comprising a plurality of AB,4; monomeric peptides and AR fibrils or fibers
incorporating a plurality of said polymeric peptides, but shows a substantially weaker binding
to AB monomeric peptide 1-28 and/or essentially no binding to A3 monomeric peptide 17-40,
and, upon co-incubation with preformed high molecular polymeric amyloid fibrils or
filaments formed by the aggregation of Af,4, monomeric and/or oligomeric peptides is
capable of disaggregating the preformed polymeric fibrils or filaments, particularly by at least
10%, by at least 20%, particularly by at least 30%, more particularly by at least 40%, even
more particularly by at least 50%, but especially by at least 60% or more.
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In one embodiment of the invention, an antibody is provided, particularly a
monoclonal antibody according to the invention including any functionally equivalent
antibody or functional parts thereof, which antibody binds to A4, monomeric peptide and
polymeric soluble AS peptides comprising a plurality of AB,4> monomeric peptides and AB
fibrils or fibers incorporating a plurality of said polymeric peptides, but shows a substantially
weaker binding to AB monomeric peptide 1-28 and/or essentially no binding to A
monomeric peptide 17-40 and, upon co-incubation with preformed high molecular polymeric
amyloid fibrils or filaments formed by the aggregation of A4, monomeric and/or oligomeric
peptide for 24 hours at a temperature of 37°C results in a disaggregation of the preformed
polymeric fibrils or filaments by at least 10%, by at least 20%, by at least 30%, particularly by at
least 40%, particularly by at least 50%, more particularly by at least 60%, even more particularly by at
least 70%, at a molar concentration ratio of antibody to AB;4; of 1:100 and by at least 40%,
particularly by at least 50%, more particularly by at least 60%, even more particularly by at least 70%
at a molar concentration ratio of antibody to AB,4; of 1:10 as determined by a thioflavin T
(Th-T) fluorescent assay, particularly a thioflavin T (Th-T) fluorescent assay as described in
Examples 1.4 and 2.4 below.

Through the inhibition of the aggregation of amyloid protein and/or 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 monoclonal 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 a subject, particularly a mammal, but especially a human
suffering from a disease or condition associated with to increased concentration of AB in the
brain.

In another embodiment of the invention, an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof as
described herein is provided, which antibody is capable of disrupting plaques thus decreasing
the plaque load in the brain of a subject, particularly a mammal, but especially a human
suffering from a disease or condition associated with an increased plaque load in the brain. An
antibody according to the invention including any functionally equivalent antibody or
functional parts thereof decreases the plaque load in the brain by at least 20 %, particularly by

at least 25%, more particularly by at least 30%, even more particularly more than 30%.
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In still another embodiment of the invention an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof as
described herein is provided, which antibody is capable of solubilizing plaques associated
with a reduction of the amount of plaques in the brain of a subject, particularly a mammal, but
especially a human suffering from a disease or condition associated with an increased plaque
load in the brain. An antibody according to the invention including any functionally
equivalent antibody or functional parts thereof reduces the amount of plaques in the brain by
at least 10 %, particularly by at least 15%, more particularly by at least 20%.

It is to be understood that an antibody according to the invention can exhibit one, two
or more of the specific properties described herein in various combinations.

For example, in one embodiment, the present invention provides antibodies, but
especially monoclonal antibodies including any functionally equivalent antibody or functional
parts thereof, which antibodies are bi-specific or bi-effective in that they exhibit both an
aggregation inhibition property as well as a disaggregation property as defined herein,
particularly paired with a high degree of conformational sensitivity.

In one embodiment, an antibody according to the invention and as described herein is
bi-specific or bi-effective and, upon co-incubation with an A monomeric and/or oligomeric
peptide having at least 30, particularly at least 35, more particularly at least 38, even more
particularly at least 40 amino acid residues, but especially with an AB;42 monomeric and/or
oligomeric peptide, inhibits the aggregation of the AB monomers to high molecular polymeric
fibrils and, in addition, upon co-incubation with preformed high molecular polymeric amyloid
fibrils or filaments formed by the aggregation of AS monomeric and/or oligomeric 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 and/or oligomeric
peptides, is capable of disaggregating the preformed polymeric fibrils or filaments.

In particular, co-incubation with amyloid monomeric and/or oligomeric peptides and
preformed high molecular polymeric amyloid fibrils or filaments, respectively, takes place at
a molar concentration ratio of up to 1:1000, but especially at a molar concentration ratio of
between 1:10 and 1:1000, particularly at a molar concentration ratio of 1:100.

Co-incubation of an antibody according to the invention with amyloid monomeric
and/or oligomeric peptides is carried out for 24 hours to 60 hours, particularly for 30 hours to
50 hours, more particularly for 48 hours at a temperature of between 28°C and 40°C,
particularly of between 32°C and 38°C, more particularly at 37°C, whereas the co-incubation

with amyloid preformed high molecular polymeric amyloid fibrils or filaments is carried out
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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 one embodiment, a bi-specific or bi-effective antibody according to the invention
and as described herein, particularly a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof, is capable of disaggregating the preformed
pblymeric fibrils or filaments by at least 10%, by at least 20%, by at least 30%, particularly by
at least 40%, particularly by at least 50%, more particularly by at least 60%, even more
particularly by at least 70%.

In one embodiment, a bi-specific or bi-effective antibody according to the invention
and as described herein, particularly a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof, is capable of inhibiting the aggregation of AS
monomeric and/or oligomeric peptides having at least 30, particularly at least 35, more
particularly at least 38, even more particularly at least 40 amino acid residues, but especially
ARB)42 monomeric and/or oligomeric peptides by at least 30%, particularly by at least 40%,
particularly by at least SO %, more particularly by at least 60%, even more particularly by at
least 70%, but especially by at least 80-90%, or more as compared to the respective amyloid
peptide monomers incubated in buffer (control).

In one embodiment, the invention provides a bi-specific or bi-effective antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which antibody exhibits high specificity to ABi4
monomeric peptides but shows essentially no or only minor cross-reactivity to an amyloid
peptide monomer selected from the group consisting of ABj2s, and AB)740 monomeric
peptides.

In a specific embodiment, the invention relates to an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody is up to 1000 fold, particularly 50 to 1000 fold, more
particularly 80 to 100 fold, but especially 100 fold more sensitive to amyloid peptide AB;.42 as
compared to Ap).s, and/or AB)740, and is capable of inhibiting, in vitro and in vivo, the
aggregation of amyloidogenic monomeric and/or oligomeric peptides and/or of disaggregating
preformed polymeric fibrils or filaments.

In one embodiment, the invention provides a bi-specific or bi-effective antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent

antibody or functional parts thereof, which antibody binds to AB;42 monomeric peptide and
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polymeric soluble AB peptides comprising a plurality of AB)4, monomeric peptides and AB
fibrils or fibers incorporating a plurality of said polymeric peptides, but shows a substantially
weaker binding to Af monomeric peptide 1-28 and/or essenﬁally no binding to AS
monomeric peptide 17-40 and, upon co-incubation with AB;4, monomeric and/or oligomeric
peptide for 24 hours at a temperature of 37°C inhibits the aggregation of the A monomers to
high molecular polymeric fibrils by at least 30% at a molar concentration ratio of antibody to
ABi42 of 1:100 and by at least 65% at a molar concentration ratio of antibody to AB;4; of
1:10 and, upon co-incubation with preformed high molecular polymeric amyloid fibrils or
filaments formed by the aggregation of AB,4, monomeric and/or oligomeric peptide for 24
hours at a temperature of 37°C results in a disaggregation of the preformed polymeric fibrils
or filaments by at least 20%, at a molar concentration ratio of antibody to A4 of 1:100 and
by at least 50% at a molar concentration ratio of antibody to AB)4; of 1:10 as determined by a
thioflavin T (Th-T) fluorescent assay, particularly a thioflavin T (Th-T) fluorescent assay as
described in Examples 1.4 and 2.4 below.

In another specific embodiment, the invention relates to an antibody as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody has a high binding sensitivity to amyloid peptide AB,.
42 and is capable of detecting AB) .4, fibers in a concentration of up to 0.01 ug, but particularly
in a concentration range of between 0.5 ug and 0.01 ug, more particularly between 0.1 ug and
0.01 pug, but especially in a concentration of 0.01 ug.

In one embodiment, the invention provides an antibody as described herein,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody has been raised against a supramolecular antigenic
construct comprising an antigenic peptide corresponding to the amino acid sequence of the -
amyloid peptide AB;;.35 and ABy9.40, respectively, modified with a hydrophilic moiety such as,
for example, polyethylene glycol (PEG), wherein said hydrophilic moiety is covalently bound
to each terminus through an amino acid such as, for example, lysine or any other suitable
amino acid or amino acid analogue capable of serving as a linker molecule.

The antibody according to the invention and as described herein, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof recognizes and binds to a conformational epitope.

In one embodiment, the invention relates to a light chain variable region exhibiting an
amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 17 and SEQ ID NO:
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19, respectively, or a functional part thereof comprising at least one, particularly at least two,
more particularly at least 3 of the light chain CDRs, but especially all CDRs embedded in
their natural framework regions.

In one embodiment, the invention relates to a heavy chain variable region exhibiting
an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 18 and SEQ ID
NO: 20, respectively, or a functional part thereof comprising at least one, particularly at least
two, more particularly at least 3 of the heavy chain CDRs, but especially all CDRs embedded
in their natural framework regions.

Further, the invention relates to an antibody, particularly a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof according to the
present invention and as described herein wherein said antibody comprises a light chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ
ID NO: 17 and SEQ ID NO: 19, respectively, or a functional part thereof comprising at least
one, particularly at least two, more particularly at least 3 of the light chain CDRs, but
especially all CDRs embedded in their natural framework regions.

Further, the invention relates to an antibody, particularly a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof according to the
present invention and as described herein wherein said antibody comprises a heavy chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ
ID NO: 18 and SEQ ID NO: 20, respectively, or a functional part thereof comprising at least
one, particularly at least two, more particularly at least 3 of the heavy chain CDRs, but
especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to an antibody, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof according
to the present invention and as described herein, wherein said antibody comprises a light
chain and a heavy chain variable domain exhibiting an amino acid sequence that is 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the
sequences given in SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 18 and SEQ ID NO: 20, or
a functional part thereof comprising part or all the heavy and the light chain CDRs.

The invention further relates to a monoclonal antibody including any functionally

equivalent antibody or functional parts thereof which antibody comprises the polypeptide
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sequence as given in SEQ ID NOs: 17 and SEQ ID NOs:19 and/or in SEQ ID NO: 18 and
SEQ ID NO: 20. The invention further relates to the monoclonal antibody ACI-11-Ab-9
having the polypeptide sequences SEQ ID NO: 17-18 and ACI-12-Ab-11 having the
polypeptide sequences SEQ ID NOs: 19-20.

Also comprised by the present invention is an antibody the sequence of which has
been altered by introducing at least one, particularly at least two, more particularly at least 3
or more conservative substitutions into the sequences of SEQ ID NOs: 17-18 and SEQ ID
NOs: 19-20, respectively, such that the antibody essentially maintains its full functionality.

In one embodiment the invention relates to a peptide fragment comprising the light
chain CDR1 as given in SEQ ID NO: 21 and/or the light chain CDR2 as given in SEQ ID
NO: 22 and/or the light chain CDR3 as given in SEQ ID NO: 23.

In one embodiment the invention relates to a peptide fragment comprising the heavy
chain CDRI1 as given in SEQ ID NO: 24 and/or the heavy chain CDR2 as given in SEQ ID
NO: 25 and/or the heavy chain CDR3 as given in SEQ ID NO: 26.

In one embodiment the invention relates to the light chain CDR1 as given in SEQ ID
NO: 21.

In one embodiment the invention relates to the light chain CDR2 as given in SEQ ID
NO: 22.

In one embodiment the invention relates to the light chain CDR3 as given in SEQ ID
NO: 23.

In one embodiment the invention relates to the heavy chain CDR1 as given in SEQ ID
NO: 24.

In one embodiment the invention relates to the heavy chain CDR2 as given in SEQ ID
NO: 25.

In one embodiment the invention relates to the heavy chain CDR3 as given in SEQ ID
NO: 26.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding a light chain variable region exhibiting an amino acid sequence that is
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%
identical to the sequences given in SEQ ID NO: 17 and SEQ ID NO: 19, respectively, or a
functional part thereof comprising at least one, particularly at least two, more particularly at
least 3 of the light chain CDRs as depicted in SEQ ID NOs: 21-23, but especially all CDRs

embedded in their natural framework regions.
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In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding a heavy chain variable region exhibiting an amino acid sequence that is
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%
identical to the sequences given in SEQ ID NO: 18 and SEQ ID NO: 20, respectively, or'a
functional part thereof comprising at least one, particularly at least two, more particularly at
least 3 of the heavy chain CDRs as depicted in SEQ ID NOs: 24-26, but especially all CDRs
embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a light chain variable domain
exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 17 and
SEQ ID NO: 19, respectively, or a functional part thereof comprising at least one, particularly
at least two, more particularly at least 3 of the light chain CDRs as depicted in SEQ ID NOs:
21-23, but especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a heavy chain variable domain
exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given in SEQ ID NO: 18 and
SEQ ID NO: 20, respectively, or a functional part thereof comprising at least one, particularly
at least two, more particularly at least 3 of the heavy chain CDRs as depicted in SEQ ID NOs:
24-26, but especially all CDRs embedded in their natural framework regions.

In one embodiment, the invention relates to a polynucleotide comprising a nucleotide
sequence encoding an antibody, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof according to the present invention
and as described herein wherein said antibody comprises a light chain and a heavy chain
variable domain exhibiting an amino acid sequence that is 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequences given SEQ ID
NO: 17 and SEQ ID NO: 19 and in SEQ ID NO: 18 and SEQ ID NO: 20, respectively, or a
functional part thereof comprising the light chain and the heavy chain CDRs as depicted in
SEQ ID NOs: 21-26.
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In another embodiment of the invention, a polynucleotide is provided comprising a
nucleotide sequence encoding the antibody according to the invention as described herein, but
particularly a nucleotide sequence encoding a monoclonal antibody having the polypeptide
sequences in SEQ ID NOs: 17-18 or a monoclonal antibody having the polypeptide sequences
SEQ ID NOs: 19-20. In particular, the polynucleotides encoding SEQ ID NOs: 17-18 and
SEQ ID NOs: 19-20 are SEQ ID NOs: 27-28 and SEQ ID NO: 29-30, respectively.

In another embodiment, a polynucleotide is provided which hybridizes under stringent
conditions to a nucleotide sequence encoding the monoclonal antibody having the polypeptide
sequences SEQ ID NOs: 17-18 or a monoclonal antibody having the polypeptide sequences
SEQ ID NOs: 19-20. In particular a polynucleotide is provided which hybridizes under
stringent conditions to nucleotides sequences SEQ ID NOs: 27-28 or . SEQ ID NO: 29-30. In
a specific embodiment, the invention relates to a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof which antibody has the
characteristic properties of an antibody produced by hybridoma cell line FG1F9E4, deposited
on May 25, 2007 as DSM ACC2845.

In particular, the invention relates to a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof produced by hybridoma cell line FG1F9E4,
deposited on May 25, 2007 as DSM ACC2845.

In a specific embodiment, the invention relates to a monoclonal antibody including
any functionally equivalent antibody or functional parts thereof which antibody has the
characteristic properties of an antibody produced by hybridoma cell line FK2A6A6, deposited
on May 25, 2007 as DSM ACC2846.

In particular, the invention relates to a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof produced by hybridoma cell line FK2A6A6,
deposited on May 25, 2007 as DSM ACC2846.

In particular, the invention also relates to an AB epitope which bind to a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof, which
antibody has been raised against a supramolecular antigenic construct comprising an antigenic
peptide corresponding to the amino acid sequence of the 3-amyloid peptide, AB>;.35 and ABa.
40, respectively, modified with a hydrophilic moiety such as, for example, polyethylene glycol
(PEG), wherein said hydrophilic moiety is covalently bound to each terminus through an
amino acid such as, for example, lysine or any other suitable amino acid or amino acid
analogue capable of serving as a linker molecule. The invention further relates to an AS

epitope which binds to the monoclonal antibody ACI-11-Ab-9. The invention further relates
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to an AB epitope which binds to the monoclonal antibody ACI-12-Ab-11. In one aspect, the
antibody according to the invention and as described herein, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof is capable
of decreasing the total amount of soluble AB in the brain of a subject, particularly a mammal,
but especially a human suffering from a disease or condition associated with increased
concentrations of soluble A in the brain.

In another aspect, an antibody according to the invention and as described herein is
capable of disrupting plaques thus decreasing the plaque load in the brain of a subject,
particularly a mammal, but especially a human suffering from a disease or condition
associated with an increased plaque load in the brain.

In another aspect, the antibody according to the invention and as described herein is
capable of solubilizing plaques associated with a reduction of the amount of plaques in the
brain of a subject, particularly a mammal, but especially a human suffering from a disease or
condition associated with an increased plaque load in the brain.

It is another object of the present invention to provide methods and compositions
comprising an antibody according to the invention and as described herein for the prevention
and/or therapeutic treatment and/or alleviation of the effects of diseases and disorders in a
subject in need thereof which are caused by or associated with amyloid or amyloid-like
proteins, by passively immunizing a subject, including a mammal or a human, with an
antibody according to the invention and as described herein before. These diseases and
disorders include, but are not limited to, 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), diseases or conditions characterized by a loss of cognitive
memory capacity such as, for example, mild cognitive impairment (MCI), Lewy body
dementia, Down’s syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type),
the Guam Parkinson-Dementia complex; as well as other diseases and conditions which are
based on or associated with amyloid-like proteins such as progressive supranuclear palsy,
multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, ALS
(amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult Onset Diabetes; and
senile cardiac amyloidosis); endocrine tumors, and other diseases, including ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the

tissues of the visual system, such as, for example, neuronal degradation. Said pathological
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abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits, the anterior chamber and the optic nerve leading to
glaucoma, the lens leading to cataract due to beta-amyloid deposition, the vitreous leading to
ocular amyloidosis, the retina leading to primary retinal degeneration and macular
degeneration.

In a specific aspect of the invention, the monoclonal antibody of these methods is
ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a functional part thereof
as described herein.

In another specific aspect of the invention, the monoclonal antibody of these methods
is ACI-11-Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 or ACI-12-Ab-11
having the polypeptide sequences SEQ ID NO: 9-10, respectively, or a functional part thereof
as described herein.

The invention further relates to a therapeutic composition comprising an antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional paﬁs thereof, in a therapeutically effective amount.

In one embodiment, the pharmaceutical composition further comprises a
pharmaceutically acceptable carrier, particularly in a therapeutically effective amount.

In one embodiment, the invention provides a composition as described herein for use
in the treatment of diseases and disorders which are caused by or associated with amyloid or
amyloid-like proteins including, but not limited to, amyloidosis, tumors, and other diseases,
including ocular diseases associated with pathological abnormalities/changes in the tissues of
the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. Said pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits, the anterior chamber and
the optic nerve leading to glaucoma, the lens leading to cataract due to beta-amyloid
deposition, the vitreous leading to ocular amyloidosis, the retina leading to primary retinal
degeneration and macular degeneration.

In a specific aspect of such embodiments, the monoclonal antibody used is ACI-24-
Ab-3 having the polypeptide sequences SEQ ID NO: 7-8 or a functional part thereof as
described herein.

In another specific aspect of such embodiments, the monoclonal antibody used is

selected from monoclonal antibody ACI-11-Ab-9 having the polypeptide sequences SEQ ID
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NOs: 17-18 and monoclonal antibody ACI-12-Ab-11 having the polypeptide sequences SEQ
ID NO: 19-20 or a functional part thereof as described herein.

An antibody according to the invention, particularly a monoclonal antibody including
any functionally equivalent antibody or functional parts thereof may be administered in
combination with other biologically active substances or other treatment procedures for the
treatment of diseases. The other biologically active substances may be part of the same
composition already comprising an antibody according to the invention, in the form of a
mixture, wherein the antibody and the other biologically active substance are intermixed in or
with the same pharmaceutically acceptable solvent and/or carrier or the antibody and the other
biologically active substance may be provided separately as part of a separate composition,
which may be offered separately or together in the form of a kit of parts.

The antibody, particularly the monoclonal antibody according to the invention
including any functionally equivalent antibody or functional parts thereof may be
administered to a subject in need thereof at the same time with the other biologically active
substance or substances, intermittently or sequentially. For example, a monoclonal antibody
according to the invention including any functionally equivalent antibody or functional parts
thereof may be administered simultaneously with a first additional biologically active
substance or sequentially after or before administration of the antibody. If an application
scheme is chosen where more than one additional biologically active substance are
administered together with the at least one antibody according to the invention, the
compounds or substances may partially be administered simultaneously, partially sequentially
in various combinations.

In one embodiment, the invention relates to a composition comprising an antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof in a therapeutically effective amount and a further
biologically active substance or compound, particularly a compound used in the medication of
diseases and disorders which are caused by or associated with amyloid or amyloid-like
proteins including, but not limited to, amyloidosis, endocrine tumors, and other diseases,
including ocular diseases associated with pathological abnormalities/changes in the tissues of
the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. Said pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits, the anterior chamber and

the optic nerve leading to glaucoma, the lens leading to cataract due to beta-amyloid
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deposition, the vitreous leading to ocular amyloidosis, the retina leading to primary retinal
degeneration and macular degeneration, and/or a pharmaceutically acceptable carrier and/or a
diluent and/or an excipient.

In one embodiment, a composition is provided according to the invention and as
described herein comprising an antibody as described herein, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof, and
further comprising at least one compound selected from the group consisting of compounds
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), secretase activators, 3- and 7-secretase inhibitors, tau proteins,
neurotransmitter, 8-sheet breakers, anti-inflammatory molecules, or cholinesterase inhibitors
(ChEIs) such as tacrine, rivastigmine, donepezil, and/or galantamine and other drugs and
nutritive supplements, and, optionally, a pharmaceutically acceptable carrier and/or a diluent
and/or an excipient.

In a specific embodiment, the invention provides a composition comprising an
antibody as described herein, particularly a monoclonal antibody, including any functionally
equivalent antibody or functional parts thereof, further comprising at least one compound is a
cholinesterase inhibitor (ChEIs).

In another specific embodiment, the invention provides a composition comprising an
antibody as described herein, particularly a monoclonal antibody, including any functionally
equivalent antibody or functional parts thereof, further comprising at least one additional
compound selected from the group consisting of tacrine, rivastigmine, donepezil,
galantamine, niacin and memantine.

In still another embodiment of the invention compositions are provided comprising an
antibody as described herein, particularly a monoclonal antibody, including any functionally
equivalent antibody or functional parts thereof, further comprising at least one “atypical
antipsychotic” 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, and, optionally, further comprising a pharmaceutically
acceptable carrier and/or a diluent and/or an excipient.

Other compounds that can be suitably used in compositions in combination with an

antibody according to the present invention, including any functionally equivalent antibody or
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functional parts thereof, are, for example, 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), 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 particular, the composition according to the invention comprises the monoclonal
antibody and/or the biologically active substance, including any functionally equivalent
antibody or functional parts thereof, in a therapeutically effective amount.

In one embodiment, the invention relates to a method of producing an antibody as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which method comprises raising in a suitable host
organism an antibody against a supramolecular antigenic construct comprising an antigenic
peptide corresponding to the amino acid sequence of the B-amyloid peptide or a fragment
thereof, particularly of B-amyloid peptide Apf.;s, modified with hydrophobic moieties,
particularly a palmitic acid moiety, or, in the alternative, particularly of 8-amyloid peptide AS
22.35and AR 2940, respectively, modified with hydrophilic moieties, particularly a polyethylene
glycol (PEG) moiety, wherein said hydrophobic or hydrophilic moiety is covalently bound to
each terminus 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 linker molecule; and isolating the antibody.

When a hydrophilic moiety such as PEG is used, the selected fragment of the (-
amyloid peptide may be a fragment corresponding to the amino acid sequence AR ;.35 and AR
2940, respectively, and the free PEG termini may be 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.

In one embodiment, the invention relates to the use of an antibody according to the
invention and as described herein, particularly a monoclonal antibody including any

functionally equivalent antibody or functional parts thereof and/or of a pharmaceutical
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composition according to the invention and as described herein, or of a mixture according to
the invention and as described herein for the preparation of a medicament for treating or
alleviating the effects of diseases and disorders in a subject in need thereof which are caused
by or associated with amyloid or amyloid-like proteins including, but not limited to,
amyloidosis, endocrine tumors, and other diseases, including ocular diseases associated with
pathological abnormalities/changes in the tissues of the visual system, particularly associated
with amyloid-beta-related pathological abnormalities/changes in the tissues of the visual
system, such as, for example, neuronal degradation. Said pathological abnormalities may
occur, for example, in different tissues of the eye, such as the visual cortex leading to cortical
visual deficits, the anterior chamber and the optic nerve leading to glaucoma, the lens leading
to cataract due to beta-amyloid deposition, the vitreous leading to ocular amyloidosis, the
retina leading to primary retinal degeneration and macular degeneration.

In one embodiment, the invention relates to a method for the preparation of a
pharmaceutical composition or of a mixture according to the invention and as described
herein using an antibody according to the invention and as described herein, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof for use in treating or alleviating the effects of diseases and disorders in a subject in
need thereof which are caused by or associated with amyloid or amyloid-like proteins
including, but not limited to, amyloidosis, endocrine tumors, and other diseases, including
ocular diseases associated with pathological abnormalities/changes in the tissues of the visual
system, particularly associated with amyloid-beta-related pathological abnormalities/changes
in the tissues of the visual system, such as, for example, neuronal degradation. Said
pathological abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits, the anterior chamber and the optic nerve
leading to glaucoma, the lens leading to cataract due to beta-amyloid deposition, the vitreous
leading to ocular amyloidosis, the retina leading to primary retinal degeneration and macular
degeneration.

In one embodiment, the invention provides a method for the preparation of a
medicament using an antibody, particularly a monoclonal antibody including any functionally
equivalent antibody or functional parts thereof, a pharmaceutical composition or a mixture
according to the invention and as described herein, for preventing, treating or alleviating the
effects of diseases and disorders in a subject in need thereof which are caused by or associated
with amyloid or amyloid-like proteins including, but not limited to, amyloidosis, endocrine

tumors, and other diseases, including ocular diseases associated with pathological

41



WO 2009/048539 PCT/US2008/011493

abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system,
such as, for example, neuronal degradation. Said pathological abnormalities may occur, for
example, in different tissues of the eye, such as the visual cortex leading to cortical visual
deficits, the anterior chamber and the optic nerve leading to glaucoma, the lens leading to
cataract due to beta-amyloid deposition, the vitreous leading to ocular amyloidosis, the retina
leading to primary retinal degeneration and macular degeneration.

In a specific embodiment, the invention relates to a method for the preparation of a
pharmaceutical composition using particularly an antibody according to the invention and as
described herein, particularly a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, comprising formulating said antibody in a
pharmaceutically acceptable form, particularly such that the antibody is comprised in the
composition in a therapeutically effective amount.

In one aspect of the invention, a method is provided for reducing the plaque load in the
brain of a subject, particularly a mammal, but especially a human suffering from a disease or
condition associated with an increased plaque load in the brain comprising administering to a
subject, particularly a mammal, more particularly a human in need of such a treatment, a
therapeutically effective amount of an antibody, particularly a monoclonal antibody including
any functionally equivalent antibody or functional parts thereof, or a composition or a mixture
according to the invention and as described herein before.

In a specific aspect of the invention, the monoclonal antibody used in these methods is
ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a functional part thereof
as described herein. In particular, the monoclonal antibody is produced by the hybridoma
EJ1A9, deposited on May 25, 2007 as DSM ACC2844.

In a further specific aspect of the invention, the monoclonal antibody used in these
methods is the monoclonal antibody selected from the group of antibodies comprising ACI-
11-Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 and ACI-12-Ab-11 having
the polypeptide sequences SEQ ID NO: 19-20 or a functional part thereof as described herein.
In particular, the monoclonal antibody is produced by the hybridoma FG1F9E4, deposited on
May 25,2007 as DSM ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as
DSM ACC2846.

In particular, the plaque load is reduced by at least 20 %, particularly by at least 25%,
more particularly by at least 30%, even more particularly by more than 30%.
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In another aspect of the invention, a méthod is provided for reducing the amount of
plaques in the brain of a subject, particularly a mammal, but especially a human suffering
from a disease or condition associated with an increased plaque load in the brain comprising
administering to a subject, particularly a mammal, more particularly a human in need of such
a treatment, a therapeutically effective amount of an antibody, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof, or a
composition or a mixture according to the invention and as described herein before.

In a specific aspect of the invention, the monoclonal antibody used in such methods is
ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a functional part thereof
as described herein. In particular, the monoclonal antibody is produced by the hybridoma
EJ1A9, deposited on May 25, 2007 as DSM ACC2844.

In a further specific aspect of the invention, the monoclonal antibody used in these
methods is the monoclonal antibody selected from the group of antibodies comprising ACI-
11-Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 and ACI-12-Ab-11 having
the polypeptide sequences SEQ ID NO: 19-20 or a functional part thereof as described herein.
In particular, the monoclonal antibody is produced by the hybridoma FG1F9E4, deposited on
May 25, 2007 as DSM ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as
DSM ACC2846.

In particular, the amount of plaques in the brain is reduced by at least 10 %,
particularly by at least 15%, more particularly by more than 15%.

In still another aspect of the invention, a method is provided for decreasing the total
amount of soluble AB in the brain of a subject, particularly a mammal, but especially a human
suffering from a disease or condition associated with increased concentrations of soluble AS
in the brain comprising administering to a subject, particularly a mammal, more particularly a
human in need of such a treatment, a therapeutically effective amount of an antibody,
particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, or a composition or a mixture according to the invention and as
described herein.

In a specific aspect of the invention, the monoclonal antibody of these methods is
ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a functional part thereof
as described herein. In particular, the monoclonal antibody is produced by the hybridoma
EJ1A9, deposited on May 25, 2007 as DSM ACC2844.

In a further specific aspect of the invention, the monoclonal antibody used in these

methods is the monoclonal antibody selected from the group of antibodies comprising ACI-
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11-Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 and ACI-12-Ab-11 having
the polypeptide sequences SEQ ID NO: 19-20 or a functional part thereof as described herein.
In particular, the monoclonal antibody is produced by the hybridoma FG1F9E4, deposited on
May 25, 2007 as DSM ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as
DSM ACC2846.

In still another aspect of the invention, a method is provided for preventing, treating or
alleviating the effects of diseases and disorders caused by or associated with amyloid or
amyloid-like proteins, in a subject in need thereof, particularly a mammal, more particularly a
human affected by such a disorder, by administering a therapeutically effective amount of an
antibody, particularly a monoclonal antibody, including any functionally equivalent antibody
or functional parts thereof, or a composition or a mixture according to the invention and as
described herein to the subject, particularly a mammal, more particularly a human in need of
such a treatment. These diseases and disorders include, but are not limited to, amyloidosis,
endocrine tumors, and other diseases, including ocular diseases associated with pathological
abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system,
such as, for example, neuronal degradation. Said pathological abnormalities may occur, for
example, in different tissues of the eye, such as the visual cortex leading to cortical visual
deficits, the anterior chamber and the optic nerve leading to glaucoma, the lens leading to
cataract due to beta-amyloid deposition, the vitreous leading to ocular amyloidosis, the retina
lead-ing to primary retinal degeneration and macular degeneration.

In still another aspect of the invention, a method is provided for retaining or increasing
cognitive memory capacity in a subject exhibiting an amyloid-associated disease or condition
comprising administering to the subject, particularly a mammal, more particularly a human in
need of such a treatment, a therapeutically effective amount of an antibody, particularly a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, or a composition or a mixture according to the invention or as described herein
before.

In one embodiment, the invention relates to a hybridoma cell line characterized in that
it produces a monoclonal antibody according to the invention or as described herein before.

In particular, the invention relates to a hybridoma cell line characterized in that it
produces a monoclonal antibody which antibody has the characteristic properties of an
antibody produced by hybridoma EJ1A9, deposited on May 25, 2007 and given deposit
number DSM ACC2844.
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In a specific embodiment of the invention, hybridoma cell line EJ1A9, deposited on
May 25, 2007 and given deposit number DSM ACC2844 is provided.

In particular, the invention relates to a hybridoma cell line characterized in that it
produces a monoclonal antibody which antibody has the characteristic properties of an
antibody produced by hybridoma FG1F9E4, deposited on May 25, 2007 as DSM ACC2845,
or hybridoma FK2A6A6, deposited on May 25, 2007 as DSM ACC2846.

In a specific embodiment of the invention, hybridoma cell line FG1F9E4, deposited on
May 25, 2007 as DSM ACC2845 is provided.

In another specific embodiment of the invention, hybridoma cell line FK2A6A6,
deposited on May 25, 2007 as DSM ACC2846 is provided.

In one embodiment, the invention relates to a method of diagnosis of an amyloid-
associated disease or condition, in a subject, particularly a mammal, more particularly a
human affected by such a disorder, comprising detecting the immunospecific binding of an
antibody as described herein, particularly a monoclonal antibody including any functionally
equivalent antibody or functional parts 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 of the subject
suspected to contain the amyloid protein into contact with an antibody according to the
invention, which antibody binds a conformational epitope of the amyloid protein;

(b)  allowing the antibody to bind to the amyloid protein to form an immunologic
complex;

(c)  detecting the formation of the immunologic complex, particularly such that
presence or absence of the immunologic complex correlates with presence or absence of
amyloid protein; and

(d)  correlating the presence or absence of the immunologic complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject.

In a specific embodiment the composition of step (a) comprises a combination of
antibodies for the treatment of said subject. The amyloid-associated disease or condition
includes ocular diseases associated with pathological abnormalities/changes in the tissues of
the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation wherein said pathological abnormalities may occur, for example, in different

tissues of the eye, such as the visual cortex leading to cortical visual deficits; the anterior
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chamber and the optic nerve leading to glaucoma; the lens leading to cataract due to beta-
amyloid deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary
retinal degeneration and macular degeneration, for example age-related macular degeneration;
the optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the -
cornea leading to lattice dystrophy.

In one embodiment, a method of determining the extent of amy]oidogenic plaque
burden in a tissue of a subject in need thereof is provided comprising

(a) obtaining a sample representative of the tissue of the subject under
investigation;

(b) testing said sample for the presence of amyloid plaque with an antibody
according to the invention and as described herein, particularly a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof;

(c) detérmining the amount of antibody bound to the sample, particularly such that
presence or absence of the immunologic complex correlates with presence or absence of
amyloid plaque; and

(d) calculating the plaque burden in the tissue of the subject. The subject may
suffer from an amyloid-associated disease or condition that includes ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as, for example, neuronal degradation wherein said
pathological abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits; the anterior chamber and the optic nerve
leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous
leading to ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

In one embodiment, a method for diagnosing a predispdsition to an amyloid-
associated disease or condition, in a subject is provided comprising detecting the specific
binding of an antibody as described herein, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts 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 of the subject
suspected to contain the amyloid protein into contact with the antibody, wherein the antibody

binds a conformational epitope of the amyloid protein;
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(b)  allowing the antibody to bind to any amyloid protein in the sample to form an
immunologic complex;

(c)  detecting the formation of the immunologic complex;

(d)  correlating the presence or absence of the immunologic complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject; and

(e) comparing the amount of said immunologic complex to a normal control value,

wherein an increase in the amount of said complex compared to a normal control
value indicates that said patient is suffering from or is at risk of developing an amyloid-
associated disease or condition. The amyloid-associated disease or condition includes ocular
diseases associated with pathological abnormalities/changes in the tissues of the visual
system, particularly associated with amyloid-beta-related pathological abnormalities/changes
in the tissues of the visual system, such as, for example, neuronal degradation. The
pathological abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits; the anterior chamber and the optic nerve
leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous
leading to ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

In one embodiment, a method is provided for monitoring minimal residual disease in a
subject following treatment with an antibody or a composition according to the invention,
wherein said method comprises:

(a)  bringing the sample or a specific body part or body area of the subject
suspected to contain the amyloid protein into contact with an antibody according to the
invention and as described herein, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof, which antibody binds a
conformational epitope of the amyloid protein;

(b)  allowing the antibody to bind to the amyloid protein to form an immunologic
complex;

(©) detecting the formation of the immunologic complex;

(d) correlating the presence or absence of the immunologic complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject; and

(e) comparing the amount of said immunologic complex to a normal control value,
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wherein an increase in the amount of said complex compared to a normal control
value indicates that said subject still suffers from a minimal residual disease. The minimal
residual disease includes ocular diseases associated with pathological abnormalities/changes
in the tissues of the visual system, particularly associated with amyloid-beta-related
pathological abnormalities/changes in the tissues of the visual system, such as, for example,
neuronal degradation. The pathological abnormalities may occur, for example, in different
tissues of the eye, such as the visual cortex leading to cortical visual deficits; the anterior
chamber and the optic nerve leading to glaucoma; the lens leading to cataract due to beta-
amyloid deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary
retinal degeneration and macular degeneration, for example age-related macular degeneration;
the optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the
cornea leading to lattice dystrophy.

In a specific embodiment the composition of step (a) comprises a combination of
antibodies for the treatment of said subject.

In one embodiment, a method is provided for predicting responsiveness of a subject
being treated with an antibody or a composition according to the invention comprising

(a)  bringing the sample or a specific body part or body area suspected to contain
the amyloid protein into contact with an antibody according to the invention and as described
herein, particularly a monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds an conformational epitope of the amyloid
protein;

(b)  allowing the antibody to bind to the amyloid antigen to form an immunologic
complex;

(©) detecting the formation of the immunologic complex;

(d)  correlating the presence or absence of the immunologic complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject; and

(¢)  comparing the amount of said immunologic complex before and after onset of
the treatment,

wherein a decrease in the amount of said immunologic complex indicates that said
subject has a high potential of being responsive to the treatment. In a specific embodiment,
the treatment is for an amyloid-associated disease or condition that includes ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,

particularly associated with amyloid-beta-related pathological abnormalities/changes in the
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tissues of the visual system, such as, for example, neuronal degradation. The pathological
abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

In a specific embodiment the composition of step (a) comprises a combination of
antibodies for the treatment of said subject.

In one embodiment, the invention relates to a test kit for the detection and diagnosis of
amyloid-associated diseases and conditions in a subject in need thereof comprising an
antibody according to the invention and as described herein, particularly a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof and
instructions for using the antibody for the purpose of binding to amyloid protein to form an
immunologic complex and detecting the formation of the immunologic complex such that
presence or absence of the immunologic complex correlates with presence or absence of
amyloid protein. Amyloid-associated diseases and conditions include ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as, for example, neuronal degradation. The pathological
abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

These and other objects, features and advantages of the present invention will become
apparent after a review of the following detailed description of the disclosed embodiment and

the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the results of an epitope mapping study of the murine monoclonal
antibody ACI-24-Ab-3 performed by ELISA using a peptide library of overlapping peptides

covering the complete amino acid sequence of A 4. Binding to the complete AB 4, was
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used as positive control. All other peptides were 8-10 aa long. The peptide number
corresponds to the aa in the AB 14, sequence on which the peptide starts. Results are
expressed as O.D.-

Figure 2 shows the results of an epitope mapping study of the murine monoclonal
antibody ACI-24-Ab-3 performed by ELISA using longer peptides covering A3 1-28, 17-40,
1-40, 142A (Anaspec), or ;4B (Bachem) Results are expressed as O.D., after subtraction of
the background. Results show the mean +1 standard error of 2 independent experiments.

Figure 3 depicts the ACI-24-Ab-3-mediated inhibition of A4, aggregation at a 1:100
and 1:10 antibody to AB;42 molar ratio. Results show mean + 1 standard error of 2
independent experiments.

Figure 4 depicts theACI-24-Ab-3-mediated disaggregation of pre-aggregated AB, 4 at
a 1:100 and 1:10 antibody to AB)42 molar ratio. Results show mean + 1 standard error of 2
independent experiments.

Figure 5 depicts the binding of the ACI-24-Ab-3 antibody to high molecular weight
(HMW) proto-fibrillar (PF) oligomer enriched and low molecular weight (LMW) monomeric
preparations of the AB,4, peptide.

Figure 6 depicts the binding of the 6E10 control antibody to high molecular weight
(HMW) proto-fibrillar (PF) oligomer enriched proto-fibrillar and low molecular weight
(LMW) monomeric preparations of the AB ;4 peptide.

Figure 7 depicts the binding of ACI-24-Ab-3 antibody (A) and control antibody 6E10
(B) to monomers and oligomers of the AB,4, peptide. The results are reported as mean (+
SEM) optical density (O.D.) values of three independent experiments.

Figure 8 shows the results of an epitope mapping study of the murine monoclonal
antibody ACI-11-Ab-9 performed by ELISA using a peptide library of overlapping peptides
covering the complete amino acid sequence of AS ;4. Binding to the complete AB 142 was
used as positive control. All other peptides were 8-10 aa long. The peptide number
corresponds to the aa in the AB ;4> sequence on which the peptide starts. Results are
expressed as O.D.

Figure 9 shows the results of an epitope mapping study of the murine monoclonal
antibody ACI-11-Ab-9 performed by ELISA using longer peptides covering Ag 1-28, 17-40,
1-40, 1 42A (Anaspec), or ;4,B (Bachem). Results are expressed as O.D., after subtraction of
the background. Results show the mean £1 standard error of 2 independent experiments.

Figure 10 shows the results of an epitope mapping study of the murine monoclonal

antibody ACI-12-Ab-11 performed by ELISA using a peptide library of overlapping peptides
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covering the complete amino acid sequence of AP, 4,. Binding to the complete AB 4, was
used as positive control. All other peptides were 8-10 aa long. The peptide number
corresponds to the aa in the AB |42 sequence on which the peptide starts. Results are
expressed as O.D.

Figure 11 shows the results of an epitope mapping study of the murine monoclonal
antibody ACI-11-Ab-9 performed by ELISA using longer peptide covering. AG 1-28, 17-40,
1-40, 142A (Anaspec), or 14,B (Bachem). Results are expressed as O.D., after subtraction of
the background. Results show the mean +1 standard error of 2 independent experiments.

Figure 12 depicts the ACI-11-Ab-9-mediated inhibition of AB) 4, aggregation at a
1:100 and 1:10 antibody to AB)4> molar ratio. Results show mean + 1 standard error of 2
independent experiments.

Figure 13 depicts the ACI-11-Ab-9-mediated disaggregation of pre-aggregated AB).42
ata 1:100 and 1:10 antibody to AB)4 molar ratio. Results show mean * 1 standard error of 3
independent experiments. _

Figure 14 depicts the ACI-12-Ab-11-mediated inhibition of AB,4, aggregation at a
1:100 and 1:10 antibody to AB)4> molar ratio. Results show mean =+ 1 standard error of 2
independent experiments.

Figure 15 depicts the ACI-12-Ab-11-mediated disaggregation of pre-aggregated AS142
at a 1:100 and 1:10 antibody to Af3;4> molar ratio. Results show mean + 1 standard error of 2
independent experiments.

Figure 16 depicts the binding of ACI-12-Ab-11 antibody (A) and control antibody
6E10 (B) to monomers and oligomers of the A4 peptide. The results are reported as mean
(+ SEM) optical density (O.D.) values of three independent experiments.

Figure 17 schematically depicts steps in the ELISA assay that can be used to analyze
the binding of rhApoE4 to AB4,-biotin.

Figure 18 represents the results obtained from development of an ELISA assay for
rhApoE4 to AB4,-biotin binding. To optimize the concentrations of rhApoE4 and Af4,-
biotin, dilutions of rhApoE4are tested with a constant concentration of AB4»-biotin

Figure 19 depicts the effect of excess of AB4-biotin on the binding of AB4,-biotin
complexed to rhApoE4 in the described ELISA assay.

Figure 20 depicts a sample determination of the optimal concentration of AB4;-biotin
for the described ELISA assay.
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BRIEF DESCRIPTION OF THE TABLES

Table 1.1 sets for the antibodies and antigenic constructs used for raising certain
antibodies described herein.

Table 1.2 Binding of AR peptides to ACI-24-Ab-3. Results are expressed as O.D.
after background subtraction.

Table 1.3 Binding of ACI-247Ab-3 to 33 overlapping peptides of AB |4, as analyzed
by ELISA. Binding to the complete A 14> was used as positive control. All other peptides
were 8-10 aa long. The peptide number corresponds to the aa in the AB 4, sequence on which
the peptide starts. Results are expressed as O.D.

Table 1.4 Binding of the ACI-24-Ab-3 (mouse EJ1A9) antibody to high molecular
weight (HMW) proto-fibrillar (PF) oligomer enriched and low molecular weight (LMW)
monomeric preparations of the AB,4, peptide.

Table 1.5 Binding of the 6E10 control antibody to proto-fibrillar and LMW high
molecular weight (HMW) proto-fibrillar (PF) oligomer enriched and low molecular weight
(LMW) monomeric preparations of the AB3,4, peptide.

Table 1.6 Binding of the ACI-24-Ab-3 (mouse EJ1A9) antibody to monomers and
oligomers of the AB, 4, peptide. Results are expressed as O.D. values.

Table 1.7 Binding of the 6E10 control antibody to monomers and oligomers of the
AP 4, peptide. Results are expressed as O.D. values.

Table 2.1 sets forth the antibodies and antigenic constructs used for raising certain
antibodies described herein.

Table 2.2 Binding of AB peptides to ACI-11-Ab-9 and ACI-12-Ab-11. Results are
expressed as O.D. after background subtraction.

Table 2.3 Binding of ACI-11-Ab-9 and ACI-12-Ab-11 to 33 overlapping peptides of
AR 14, as analyzed by ELISA. Binding to the complete AS ;42 was used as positive control.
All other peptides were 8-10 aa long. The peptide number corresponds to the aa in the A |42
sequence on which the peptide starts. Results are expressed as O.D.

Table 2.4 Binding of the ACI-12-Ab-11 (clone FK2A6A6) antibody to monomers and
oligomers of the AB,4, peptide. Results are expressed as O.D. values.

Table 2.5 Binding of the 6E10 control antibody to monomers and oligomers of the

A4z peptide. Results are expressed as O.D. values.

BRIEF DESCRIPTION OF THE SEQUENCES
SEQID NO: 1: Antigenic peptide AB 7;.35
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SEQ ID NO:
SEQ ID NO:

2:
3:

SEQ ID NO: 4:

SEQ ID NO:

5

SEQ ID NO 6:
SEQ ID NO: 7

sequence of ACI-24-Ab-3.

SEQID NO: 8

sequence of ACI-24-Ab-3.

SEQ ID NO: 9

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

10
1
12
13
14
15

PCT/US2008/011493

Antigenic peptide Af} 2949

AB peptide fragment Af3 .5
AB peptide fragment A 1740
AR peptide fragment Af3 | 49
AR peptide fragment Af | 4,

Amino Acid sequence of the light chain variable domain

Amino Acid sequence of the heavy chain variable domain

Amino Acid sequence of the light chain CDR1
Amino Acid sequence of the light chain CDR2
Amino Acid sequence of the light chain CDR3
Amino Acid sequence of the heavy chain CDR1
Amino Acid sequence of the heavy chain CDR2
Amino Acid sequence of the heavy chain CDR3

Polynucleotide sequence encoding the light chain variable

domain sequence ACI-24-Ab-3.

SEQ ID NO:

16

Polynucleotide sequence encoding the heavy chain variable

domain sequence of ACI-24-Ab-3.

SEQ ID NO:
sequence of ACI-11-Ab-9.
SEQID NO:
sequence of ACI-11-Ab-9
SEQ ID NO:
sequence of ACI-12-Ab-11.

17

18

19

SEQ ID NO: 20

sequence of ACI-12-Ab-11.

SEQ ID NO: 21
SEQ ID NO: 22
SEQ ID NO: 23
SEQ ID NO: 24
SEQ ID NO: 25
SEQ ID NO: 26

Amino Acid sequence of the light chain variable domain
Amino Acid sequence of the heavy chain variable domain
Amino Acid seqixence of the light chain variable domain
Amino Acid sequence of the heavy chain variable domain
Amino Acid sequence of the light chain CDR1

Amino Acid sequence of the light chain CDR2

Amino Acid sequence of the light chain CDR3

Amino Acid sequence of the heavy chain CDR1

Amino Acid sequence of the heavy chain CDR2
Amino Acid sequence of the heavy chain CDR3
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SEQ ID NO: 27 Polynucleotide sequence encoding the light chain variable
domain sequence of ACI-11-Ab-9.

SEQ ID NO: 28 Polynucleotide sequence encoding the heavy chain variable
domain sequence of ACI-11-Ab-9..

SEQ ID NO: 29 Polynucleotide sequence encoding the light chain variable
domain sequence of ACI-12-Ab-11.

SEQ ID NO: 30 Polynucleotide sequence encoding the light chain variable
domain sequence of ACI-12-Ab-11.

DETAILED DESCRIPTION OF THE INVENTION

The antibodies according to the present invention including any functionally
equivalent antibodies or functional parts thereof, or, more particularly, a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof, as described herein
can be used for the treatment of ocular diseases associated with pathological
abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system,
such as, for example, neuronal degradation. These pathological abnormalities may occur, for
example, in different tissues of the eye, such as the visual cortex leading to cortical visual
deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading to
cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the retina
leading to primary retinal degeneration and macular degeneration, for example age-related
macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and
optic neuritis; and the cornea leading to lattice dystrophy.

In particular, a composition, particularly a therapeutic composition comprising an
antibody, particularly a monoclonal antibody including any functionally equivalent antibody
or functional parts thereof, as described herein in a therapeutically effective a mount can be
used for the treatment of ocular diseases associated with pathological abnormalities/changes
in the tissues of the visual system, particularly associated with amyloid-beta-related
pathological abnormalities/changes in the tissues of the visual system, such as, for example,
neuronal degradation. The pathological abnormalities may occur, for example, in different
tissues of the eye, such as the visual cortex leading to cortical visual deficits; the anterior
chamber and the optic nerve leading to glaucoma; the lens leading to cataract due to beta-
amyloid deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary

retinal degeneration and macular degeneration, for example age-related macular degeneration;
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the optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the
cornea leading to lattice dystrophy.

In another embodiment, the composition according to the invention is provided in the
form of a mixture, wherein the antibody is intermixed with another biologically active
substance in or with the same pharmaceutically acceptable solvent and/or carrier or the
antibody and the other biologically active substance may be provided separately as part of a
separate composition, which may be offered separately or together in the form of a kit of
parts. The composition may be used in the treatment of ocular diseases associated with
pathological abnormalities/changes in the tissues of the visual system, particularly associated
with amyloid-beta-related pathological abnormalities/changes in the tissues of the visual
system, such as, for example, neuronal degradation. The pathological abnormalities may
occur, for example, in different tissues of the eye, such as the visual cortex leading to cortical
visual deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading
to cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the
retina leading to primary retinal degeneration and macular degeneration, for example age-
related macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy
and optic neuritis; and the cornea leading to lattice dystrophy.

Glaucoma is a group of diseases of the optic nerve involving loss of retinal ganglion
cells (RGCs) in a characteristic pattern of optic neuropathy. Glaucoma is often, but not
always, accompanied by an increased eye pressure, which may be a result of blockage of the
circulation of aqueous, or its drainage.

Although raised intraocular pressure is a significant risk factor for developing
glaucoma, no threshold of intraocular pressure can be defined which would be determinative
for causing glaucoma.

The damage may also be caused by poor blood supply to the vital optic nerve fibers, a
weakness in the structure of the nerve, and/or a problem in the health of the nerve fibers
themselves. |

Untreated glaucoma leads to permanent damage of the optic nerve and resultant visual
field loss, which can progress to blindness.

RGCs are the nerve cells that transmit visual signals from the eye to the brain.
Caspase-3 and Caspase-8, two major enzymes in the apoptotic process, are activated in the
process leading to apoptosis of RGCs. Caspase-3 cleaves amyloid precursor protein (APP) to

produce neurotoxic fragments, including Amyloid 8. Without the protective effect of APP,
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Amyloid 8 accumulation in the retinal ganglion cell layer results in the death of RGCs and
irreversible loss of vision.

The different types of glaucomas are classified as open-angle glaucomas, if the
condition is chronic, or closed-angle glaucomas, if acute glaucoma occurs suddenly.
Glaucoma usually affects both eyes, but the disease can progress more rapidly in one eye than
in the other.

Chronic open-angle glaucoma (COAG), also known as primary open angle glaucoma
(POAG), is the most common type of glaucoma. COAG is caused by microscopic blockage in
the trabecular meshwork, which decreases the drainage of the aqueous outflow into the
Schlemm's canal and raises the intraocular pressure (IOP). POAG usually affects both eyes
and is strongly associated with age and a positive family history. Its frequency increases in
elderly people as the eye drainage mechanism may gradually become clogged with aging. The
increase in intraocular pressure in subjects affected by chronic open-angle glaucoma is not
accompanied by any symptoms until the loss is felt on the central visual area.

Acute Angle Closure Glaucoma (AACG) or closed-angle glaucoma is a relatively rare
type of glaucoma characterized by a sudden increase in intraocular pressure to 35 to 80
mmHg, leading to severe pain and irreversible loss of vision.. The sudden pressure increase is
caused by the closing of the filtering angle and blockage of the drainage channels. Individuals
with narrow angles have an increased risk for a sudden closure of the angle. AACG usually
occurs monocularly, but the risk exists in both eyes. Age, cataract and pseudoexfoliation are
also risk factors since they are associated with enlargement of the lens and crowding or
narrowing of the angle. A sudden glaucoma attack may be associated with severe eye pain
and headache, inflamed eye, nausea, vomiting, and blurry vision.

Mixed or Combined Mechanism Glaucoma is a mixture or combination of open and
closed angle glaucoma. It affects patients with acute ACG whose angle opens after laser
iridotomy, but who continue to require medications for IOP control, as well as patients with
POAG or pseudoexfoliative glaucoma who gradually develop narrowing of the angle.

Normal tension glaucoma (NTG), also known as low tension glaucoma (LTG), is
characterized by progressive optic nerve damage and loss of peripheral vision similar to that
seen in other types of glaucoma; however, the intraocular pressure is the normal range or even
below normal.

Congenital (infantile) glaucoma is a relatively rare, inherited type of open-angle
glaucoma. Insufficient development of the drainage area results in increased pressure in the

eye that can lead to the loss of vision from optic nerve damage and to an enlarged eye. Early
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diagnosis and treatment are critical to preserve vision in infants and children affected by the
disease.

Secondary glaucoma may result from an ocular injury, inflammation in the iris of the
eye (iritis), diabetes, cataract, or use of steroids in steroid-susceptible individuals. Secondary
glaucoma may also be associated with retinal detachment or retinal vein occlusion or
blockage.

Pigmentary glaucoma is characterized by the detachmént of granules of pigment from
the iris. The granules cause blockage of the drainage system of the eye, leading to elevated
intraocular pressure and damage to the optic nerve.

Exfoliative glaucoma (pseudoexfoliation) is characterized by deposits of flaky
material on the anterior capsule and in the angle of the eye. Accumulation of the flaky
material blocks the drainage system and raises the eye pressure.

Diagnosis of glaucoma may be made using various tests. Tonometry determines the
pressure in the eye by measuring the tone or firmness of its surface. Several types of
tonometers are available for this test, the most common being the applanation tonometer.
Pachymetry determines the thickness of the comea which, in turmn, measures intraocular
pressure. Gonioscopy allows examination of the filtering angle and drainage area of the eye.
Gonioscopy can also determine if abnormal blood vessels may be blocking the drainage of the
aqueous fluid out of the eye. Ophthalmoscopy allows examination of the optic nerve and can
detect nerve fiber layer drop or changes in the optic disc, or indentation (cupping) of this
structure, which may be caused by increased intraocular pressure or axonal drop out.
Gonioscopy is also useful in assessing damage to the nerve from poor blood flow or increased
intraocular pressure. Visual Field testing maps the field of vision, subjectively, which may
detect signs of glaucohatous damage to the optic nerve. This is represented by specific
patterns of visual field loss. Ocular coherence tomography, an objective measure of nerve
fiber layer loss, is carried out by looking at the thickness of the optic nerve fiber layer (altered
in glaucoma) via a differential in light transmission through damaged axonal tissue.

Optic nerve drusen are globular concretions of protein and calcium salts which are felt
to represent secretions through congenitally altered vascular structures affecting the axonal
nerve fiber layer. These accumulations occur in the peripapillary nerve fiber layer and are felt
to damage the nerve fiber layer either directly by compression or indirectly through
disruptions of the vascular supply to the nerve fiber layer. They usually become visible after
the first decade of life in affected individuals. They occur most often in both eyes but may

also affect one eye, and may cause mild loss of peripheral vision over many years.
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Optic neuropathy is a disease characterized by damage to the optic nerve caused by
demyelination, blockage of blood supply, nutritional deficiencies, or toxins. Demyelinating
optic neuropathies (see optic neuritis below) are typically caused by an underlying
demyelinating process such as multiple sclerosis. Blockage of the blood supply, known as
ischemic optic neuropathy, can lead to death or dysfunction of optic nerve cells. Non-arteritic
ischemic optic neuropathy usually occurs in middle-age people. Risk factors include high
blood pressure, diabetes and atherosclerosis. Arteritic ischemic optic neuropathy usually
occurs in older people following inflammation of the arteries (arteritis), particularly the
temporal artery (temporal arteritis). Loss of vision may be rapid or develop gradually over 2
to 7 days and the damage may be to one or both eyes. In people with optic neuropathy caused
by exposure to a toxin or to a nutritional deficiency, both eyes are usually affected.

About 40% of people with non-arte ritic ischemic optic neuropathy experience
spontaneous improvement over time. Non-arteritic ischemic optic neuropathy is treated by
controlling blood pressure, diabetes and cholesterol levels. Arteritic ischemic optic
neuropathy is treated with high doses of corticosteroids to prevent loss of vision in the second
eye.

Optic neuritis is associated with mild or severe vision loss in one or both eyes and may
be caused by a systemic demyelinating process (see above), viral infection, vaccination,
meningitis, syphilis, multiple sclerosis and intraocular inflammation (uveitis). Eye movement
may be painful and vision may deteriorate with repeat episodes. Diagnosis involves
examination of the reactions of the pupils and determining whether the optic disk is swollen.
Magnetic resonance imaging (MRI) may show evidence of multiple sclerosis or, rarely, a
tumor pressing on the optic nerve, in which case vision improves once the tumor pressure is
relieved. Most cases of optic neuritis improve over a few months without treatment. In some
cases, treatment with intravenous corticosteroids may be necessary.

A cataract is an opacity that develops in the crystalline lens of the eye or in its
envelope. Cataracts typically cause progressive vision loss and may cause blindness if left
untreated. In the Morgagnian Cataract, the cataract cortex progressively liquefies to form a
milky white fluid and may cause severe inflammation if the lens capsule ruptures and leaks. If
left untreated, the cataract may also cause phacomorphic glaucoma. Cataracts may be
congenital in nature or caused by genetic factors, advanced age, long-term ultraviolet
exposure, exposure to radiation, diabetes, eye injury or physical trauma.

Extra-capsular (ECCE) surgery is the most effective treatment to treat cataract. In the

surgery, the lens is removed, but the majority of the lens capsule is left intact.
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Phacoemulsification, a small incision on the side of the comnea, is typically used to break up
the lens before extraction.

Ocular amyloidosis is a hereditary disorder associated with Type 1 Familial
Amyloidotic Polyneuropathy (FAP) and characterized by abnormal conjunctival vessels,
keratoconjunctivitis sicca, pupillary abnormalities and, in some cases, vitreous opacities and
secondary glaucoma.. Type I FAP is associated with mutations in transthyretin (TTR), a
tetrameric plasma protein (prealbumin) synthesized in the liver, the retinal pigment
epithelium2 and thechoroid plexus of the brain. Different mutations cause transthyretin to
polymerize into a pleated structure of amyloid fibril, leading to hereditary amyloidosis. The
most frequent mutation is TTR-met303, in which methionine replaces valine at position 30 in
transthyretin.

Type IV FAP is associated with lattice corneal dystrophy (LCD). Lattice comeal
dystrophy is an inherited, primary, usually bilateral comeal amyloidosis characterized by the
presence of refractile lattice lines with a double contour in the corneal stroma. LCD type I
(Biber-Haab-Dimmer) is an autosomal dominant, bilaterally symmetrical corneal disorder
characterized by the presence of numerous translucent fine lattice lines with white dots and
faint haze in the superficial and middle layers of the central stroma. The symptoms start
during the first or second decades of life, causing a progressive loss of vision. Most patients
require a corneal transplant by 40 years of age. LCD type II is associated with systemic
amyloidosis (Meretoja's syndrome) and is characterized by the presence of thick lattice lines
in the limbus, central cornea and stroma. Vision is not affected until later in life. LCD type III
affect middle-age people and is characterized by the presence of thick lattice lines that extend
from limbus to limbus. LCD type III A is characterized by the accumulation of amyloid
deposits in the stroma and the presence of ribbons of amyloid between the stroma and
Bowman's layer, LCD type III A differs from LCD type III because of the presence of
corneal erosions, the occurrence in whites and the autosomal dominant inheritance pattern.

Down's Syndrome (DS) or trisomy 21 is the most common genetic disorder with an
incidence of about 1:700 live births, and is often associated with various congenital
anomalies. The disorder, which is caused by the presence of an extra chromosome 21, is
associated with premature deposits of the plaque-forming protein amyloid-beta and
development of Alzheimer's disease by middle age. Furthermore, many people affected by
DS suffer from cataracts beginning in childhood and many suffer from congenital glaucoma.

Since the gene for amyloid precursor protein, which is cleaved to form amyloid beta, is

59



WO 2009/048539 PCT/US2008/011493

located on the long arm of chromosome 21 in humans, overexpression of this gene may lead
to increased levels of amyloid precursor protein and amyloid deposition in Down's syndrome.

There is no cure for glaucoma. Medications for the treatment of glaucoma include
agents that decrease production of the aqueous humor in the eye, such as beta blockers
(Timoptic, Betoptic), carbonic anhydrase inhibitors (Trusopt, Azopt), and alpha
agonists(Alphagan, Iopidine), and agents that redirect drainage of the aqueous humor through
a different pathway at the back of the eye, such as prostaglandin (Xalatan). Laser surgeries
include trabeculoplasty, a procedure that helps the aqueous humor leave the eye more
efficiently. According to the Glaucoma Foundation, nearly 80% of patients respond well
enough to the procedure to delay or avoid further surgery. However, pressure increases again
in the eyes of half of all patients within two years after laser surgery, according to the
National Eye Institute. Incisional surgery is performed if medication and initial laser
treatments are unsuccessful in reducing pressure within the eye. One type of surgery, a
trabeculectomy, creates an opening in the wall of the eye so that aqueous humor can drain.
However, about one-third of trabeculectomy patients develop cataracts within five years,
according to the Glaucoma Foundation. If the trabeculectomy fails, additional incisional
procedures include placing a drainage tube into the eye between the cornea and iris and the
use of a laser or freezing treatment to destroy tissue in the eye that makes aqueous humor.
Surgery may save the remaining vision in the patient, but it does not improve sight. Vision
may actually be worse following surgery.

Age-related macular degeneration (AMD) is a major cause of blindness among
Caucasians over age 65. Although much progress has been made recently in macular
degeneration research, there are no treatments that rescue neuronal cell death that occurs
during the course of the disease. There are also no definitive treatments for other ocular
diseases associated with amyloid beta-related neuronal degradation, such as cortical visual
deficits, optic nerve drusen, optic neuropathy, optic neuritis, ocular amyloidosis and lattice
dystrophy.

Accordingly, there is an urgent need in the art for improved treatment options for
subjects affected by ocular diseases associated with pathological abnormalities/changes in the
tissues of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. These pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber and

the optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid
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deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneration and macular degeneration, for example age-related macular degeneration; the
optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea
leading to lattice dystrophy. The present invention satisfies this need, by providing solutions
that target the process that causes an ocular disease associated with amyloid beta-related
neuronal degradation in a patient affected by the disease.

Further to this object, the invention relates to the use of an antibody according to the
invention and as described herein, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof and/or of a pharmaceutical
composition according to the invention and as described herein, or of a mixture according to
the invention and as described herein for the preparation of a medicament for treating or
alleviating the effects of ocular diseases associated with pathological abnormalities/changes in
the tissues of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. Said pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber and
the optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneration and macular degeneration, for example age-related macular degeneration; the
optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the comea
leading to lattice dystrophy.

In one embodiment, the invention relates to a pharmaceutical composition or a mixture
according to the invention and as described herein using an antibody according to the
invention and as described herein, particularly a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof for use in treating or alleviating
the effects of ocular diseases associated with pathological abnormalities/changes in the tissues
of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. The pathological abnormalities may occur, for example, in different tissues of
the eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber and
the optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal

degeneration and macular degeneration, for example age-related macular degeneration; the
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optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the comnea
leading to lattice dystrophy.

In another embodiment, the invention provides a medicament comprising a
monoclonal antibody including any functionally equivalent antibody or functional parts
thereof, a pharmaceutical composition or a mixture comprising the antibody according to the
invention and as described herein in a therapeutically effective amount, for preventing,
treating or alleviating the effects of ocular diseases associated with pathological
abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system,
such as, for example, neuronal degradation. These pathological abnormalities may occur, for
example, in different tissues of the eye, such as the visual cortex leading to cortical visual
deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading to
cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the retina
leading to primary retinal degeneration and macular degeneration, for example age-related
macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and
optic neuritis; and the cornea leading to lattice dystrophy.

In one aspect of the invention, a method is provided for reducing the plaque load in the
retinal ganglion cell layer of a subject, particularly a mammal, but especially a human
suffering from an ocular disease associated with pathological abnormalities/changes in the
tissues of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation, comprising administering to the subject, particularly a mammal, more
particularly a human in need of such a treatment, a therapeutically effective amount of an
antibody, particularly a monoclonal antibody including any functionally equivalent antibody
or functional parts thereof, or a composition or a mixture according to the invention and as
described herein. The pathological abnormalities may occur, for example, in different tissues
of the eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber
and the optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneration and macular degeneration, for example age-related macular degeneration; the
optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea
leading to lattice dystrophy. In one aspect of the invention the monoclonal antibody used in
such methods is ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a

functional part thereof as described herein. In particular, the monoclonal antibody is
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produced by the hybridoma EJ1A9, deposited on May 25, 2007 as DSM ACC2844. In
another aspect of the invention the monoclonal antibodies used in such methods are ACI-11-
Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 or ACI-12-Ab-11 having the
polypeptide sequences SEQ ID NO: 19-20, or a functional part thereof as described herein. In
particular, the monoclonal antibody is produced by the hybridoma FG1F9E4, deposited on
May 25, 2007 as DSM ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as
DSM ACC2846. In particular, the plaque load is reduced by at least 20 %, particularly by at
least 25%, more particularly by at least 30%, even more particularly by more than 30%.

In another aspect of the invention, a method is provided for reducing the amount of
plaques in the retinal ganglion cell layer of a subject, particularly a mammal, but especially a
human suffering from an ocular disease associated with pathological abnormalities/changes in
the tissues of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation, comprising administering to the subject, particularly a mammal, more
particularly a human in need of such a treatment, a therapeutically effective amount of an
antibody, particularly a monoclonal antibody including any functional equivalent antibody or
functional parts thereof, or a composition or a mixture according to the invention and as
described herein. The pathological abnormalities may occur, for example, in different tissues
of the eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber
and the optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneration and macular degeneration, for example age-related macular degeneration; the
optic nerve leading to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea
leading to lattice dystrophy. In one aspect of the invention the monoclonal antibody used in
such methods is ACI-24-Ab-3 having the polypeptide sequences SEQ ID NOs: 7-8 or a
functional part thereof as described herein. In particular, the monoclonal antibody is
produced by the hybridoma EJ1A9, deposited on May 25, 2007 as DSM ACC2844. In
another aspect of the invention the monoclonal antibodies used in such methods are ACI-11-
Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 or ACI-12-Ab-11 having the
polypeptide sequences SEQ ID NO: 19-20, or a functional part thereof as described herein. In
particular, the monoclonal antibody is produced by the hybridoma FG1F9E4, deposited on
May 25, 2007 as DSM ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as
DSM ACC2846. In particular, the amount of plaques in the brain is reduced by at least 10 %,
particularly by at least 15%, more particularly by more than 15%.
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In still another aspect of the invention, a method is provided for decreasing the total
amount of soluble AB in the retinal ganglion cell layer of a subject, particularly a mammal,
but especially a human suffering from an ocular disease associated with pathological
abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system,
such as, for example, neuronal degradation, comprising administering to the subject,
particularly a mammal, more particularly a human in need of such a treatment, a
therapeutically effective amount of an antibody, particularly a monoclonal antibody including
any functionally equivalent antibody or functional parts thereof, or a composition or a mixture
according to the invention and as described herein. The pathological abnormalities may occur,
for example, in different tissues of the eye, such as the visual cortex leading to cortical visual
deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading to
cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the retina
leading to primary retinal degeneration and macular degeneration, for example age-related
macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and
optic neuritis; and the cornea leading to lattice dystrophy. In one aspect of the invention the
monoclonal antibody used in such methods is ACI-24-Ab-3 having the polypeptide sequences
SEQ ID NOs: 7-8 or a functional part thereof as described herein. In particular, the
monoclonal antibody is produced by the hybridoma EJ1A9, deposited on May 25, 2007 as
DSM ACC2844. In another aspect of the invention the monoclonal antibodies used in such
methods are ACI-11-Ab-9 having the polypeptide sequences SEQ ID NOs: 17-18 or ACI-12-
Ab-11 having the polypeptide sequences SEQ ID NO: 19-20, or a functional part thereof as
described herein. In particular, the monoclonal antibody is produced by the hybridoma
FG1F9E4, deposited on May 25, 2007 as DSM ACC2845, or the hybridloma FK2A6A6,
deposited on May 25, 2007 as DSM ACC2846.

In another aspect of the invention, a method is provided for preventing, treating or
alleviating the effects of an ocular disease associated with pathological abnormalities/changes
in the tissues of the visual system, particularly associated with amyloid-beta-related
pathological abnormalities/changes in the tissues of the visual system, such as, for example,
neuronal degradation, in a subject, in particular a mammal, more particularly a human
affected by the ocular disease associated with amyloid beta-related neuronal degradation, by
administering a therapeutically effective amount of an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof, or a

composition or a mixture according to the invention and as described herein to the subject,
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particularly a mammal, more particularly a human in need of such a treatment. The
pathological abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits; the anterior chamber and the optic nerve
leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous
leading to ocular amyloidosis; the retina leading to primary retinal degeneration and macular
degeneration, for example age-related macular degeneration; the optic nerve leading to optic
nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.
In one aspect of the invention the monoclonal antibody used in such methods is ACI-24-Ab-3
having the polypeptide sequences SEQ ID NOs: 7-8 or a functional part thereof as described
herein. In particular, the monoclonal antibody is produced by the hybridoma EJ1A9,
deposited on May 25, 2007 as DSM ACC2844. In another aspect of the invention the
monoclonal antibodies used in such methods are ACI-11-Ab-9 having the polypeptide
sequences SEQ ID NOs: 17-18 or ACI-12-Ab-11 having the polypeptide sequences SEQ ID
NO: 19-20, or a functional part thereof as described herein. In particular, the monoclonal
antibody is produced by the hybridoma FG1F9E4, deposited on May 25, 2007 as DSM
ACC2845, or the hybridoma FK2A6A6, deposited on May 25, 2007 as DSM ACC2846.

In another aspect of the invention, a method is provided for diagnosing an ocular
disease associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as neuronal degradation, in a subject in need thereof,
comprising detecting the immunospecific binding of an antibody, particularly a monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof, or a
composition or a mixture according to the invention and as described herein, 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 according to the invention, which antibody binds a conformational epitope of the
amyloid protein; (b) allowing the antibody to bind to the amyloid protein to form an
immunological complex; (c¢) detecting the formation of the immunological complex,
particularly such that presence or absence of the immunological complex correlates with
presence or absence of amyloid protein; and (d) correlating the presence or absence of the
immunological complex with the presence or absence of amyloid protein in the sample or
specific body <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>