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speci?c and highly effective antibodies having the ability to 
speci?cally recognize and bind to speci?c epitopes from a 
range of [3-amyloid proteins. The antibodies enabled by the 
teaching of the present invention are particularly useful for 
the treatment of diseases and disorders 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 amyloi 
dosis and age-related amyloidosis including, but not limited 
to, neurological disorders such as AlZheimer’s Disease (AD). 

M 1.16 (ACl-M) 

' M 1,1501‘) 

A5 M, (ACl-IZ) 
AcALys-GIy-AIa-Dc-Ile-Gly-Leu-Met-Va1-Gly-Gly-Val-Val-Lys-Gly-OH 





Patent Application Publication 

Monomer Oligomer Fibers 

M lug 51mg lug Sug lug 5“: 

Nov. 25, 2010 Sheet 2 of4 

Monomer Oligomer Fibers 
A. 

2: a Q '' ° ~ 

can 

w / a , 
X 

"a 
B i: 

L_ 4 i 

Monomer ()ligomer Fibers 
B. M 111:; Sue lug 5m; 1:11; 5% 

M I m g 'y 

ray“ 

m 

w ‘ 1* ‘t * 

FIG. 2 

US 2010/0297132 A1 

311g 

lug 

l00ng 

10ng 

Monomer Oligomer Fibers 

- ‘1 

(j: 0 O 

{:3 

if; . . , \ 3% 

lug 

l00ng 



Patent Application Publication Nov. 25, 2010 Sheet 3 0f 4 US 2010/0297132 A1 

FIG. 3 



Patent Application Publication Nov. 25, 2010 Sheet 4 of 4 US 2010/0297132 A1 

—""‘ Measured Spectrum H 
"“""" Sum of fits 

"""7 Fit of Val CB- sheet 0 
_"" Fit of Val CB- random : 

70‘6‘0 ' é0'4b'3'0' 2‘0‘ 1'0 

“(3 Chemical Shift (ppm) Control 

a"-""Measured Spectrum 
""Sum of ?ts 
?“ Fit of Val CB- sheet 

“'“Fit of Val CB- random 

H 

76'6b'é0'4b'3’0'i0' 1'0 
“(3 Chemical Shift (ppm) AcLol-Ab’l 

Fig. 4 



US 2010/0297132 A1 

MONOCLONAL ANTIBODY 

CLAIM OF BENEFIT UNDER 35 U.S.C. 119 

[0001] This application claims the bene?t of European 
Patent Convention Application No. 050270925, ?led Dec. 
12, 2005, and European Patent Convention Application No. 
060147295, ?led Jul. 14, 2006, and European Convention 
Patent Application No. 060207669, ?led Oct. 2, 2006, each 
of Which is incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] 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 associ 
ated With amyloid protein such as AlZheimer’s disease. 

BACKGROUND OF THE INVENTION 

[0003] Amyloidosis is not a single disease entity but rather 
a diverse group of progressive disease processes character 
iZed 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 amy 
loidosis. The major forms are primary amyloidosis Without 
known antecedent, secondary amyloidosis following some 
other condition, and hereditary amyloidosis. 
[0004] Secondary amyloidosis occurs in people Who have a 
chronic infection or in?ammatory disease, such as tubercu 
losis, a bacterial infection called familial Mediterranean 
fever, bone infections (osteomyelitis), rheumatoid arthritis, 
in?ammation of the small intestine (granulomatous ileitis), 
Hodgkin’s disease, and leprosy. 
[0005] Amyloid deposits typically contain three compo 
nents. Amyloid protein ?brils, Which account for about 90% 
of the amyloid material, comprise one of several different 
types of proteins. These proteins are capable of folding into 
so-called “beta-pleated” sheet ?brils, a unique protein con 
?guration Which exhibits binding sites for Congo red result 
ing 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 con 
nective tissue. 
[0006] 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 Dis 
ease (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. Other diseases Which are based on or associated 
With amyloid-like proteins are progressive supranuclear 
palsy, multiple sclerosis; CreutZfeld Jacob disease, Parkin 
son’s disease, HIV-related dementia, ALS (amyotropic lateral 
sclerosis), inclusion-body myositis (IBM), Adult Onset Dia 
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betis; senile cardiac amyloidosis; endocrine tumors, and oth 
ers, including macular degeneration. 
[0007] Although pathogenesis of these diseases may be 
diverse, their characteristic deposits often contain many 
shared molecular constituents. To a signi?cant degree, this 
may be attributable to the local activation of pro-in?amma 
tory pathWays thereby leading to the concurrent deposition of 
activated complement components, acute phase reactants, 
immune modulators, and other in?ammatory mediators (Mc 
Geer et al., 1994). 
[0008] AlZheimer’s Disease (AD) is a neurological disor 
der 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 ?brils. Sci 
enti?c evidence demonstrates that an increase in the produc 
tion and accumulation of beta-amyloid protein in plaques 
leads to nerve cell death, Which contributes to the develop 
ment 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 respon 
sible for the plaque build up include amyloid precursor pro 
tein (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 y secretase leads to the release of 
a 39 to 43 amino acid AB peptide. The degradation of APPs 
likely increases their propensity to aggregate in plaques. It is 
especially theA[3(1 -42) fragment that has a high propensity of 
building aggregates due to tWo very hydrophobic amino acid 
residues at its C-terminus. The A[3(1-42) fragment is there 
fore 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 speci?c antibodies that can target and diffuse amy 
loid plaque formation. 
[0009] The symptoms of AD manifest sloWly and the ?rst 
symptom may only be mild forgetfulness. In this stage, indi 
viduals 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 WithAD 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. 

[0010] Presently, the only de?nite 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 di?iculties 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 ?uid, and brain scans can provide some 
further information. 

[0011] The management of AD consists of medication 
based and non-medication based treatments. Treatments 
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aimed at changing the underlying course of the disease (de 
laying or reversing the progression) have so far been largely 
unsuccessful. Medicines that restore the de?cit (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. ChEIs impede the enzymatic degrada 
tion of neurotransmitters thereby increasing the amount of 
chemical messengers available to transmit the nerve signals 
in the brain. 

[0012] For some people in the early and middle stages of 
the disease, the drugs tacrine (COGNEX®, Morris Plains, 
N.J.), donepeZil (ARICEPT®, Tokyo, JP), rivastigmine (EX 
ELON®, East Hanover, N.J.), or galantamine (REMINYL®, 
NeW Brunswick, N.J.) 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. Medica 
tions are also available to address the psychiatric manifesta 
tions of AD. Also, some medicines may help control behav 
ioral 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 signi?cant treat 
ment advances shoWing that this class of agents is consis 
tently 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 inAD medication such as, for 
example, ChEIs also have side effects that include gas 
trointestinal dysfunction, liver toxicity and Weight loss. 
[0013] 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), amyo 
trophic lateral sclerosis (ALS), inclusion-body myositis 
(IBM) and macular degeneration, in particular age-related 
macular degeneration (AMD). 
[0014] Mild cognitive impairment (MCI) is a general term 
most commonly de?ned 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, such as impaired judgment or 
reasoning. MCI is a condition that frequently re?ects a pre 
clinical stage of AD. 

[0015] The deposition of [3-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 A[3(l-42) levels 
decline signi?cantly once AD becomes clinically overt. In 
contrast to CSF-A[3(l-42) CSF-tau levels are signi?cantly 
increased in the MCI stage, and 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. 
[0016] LeWy body dementia (LBD) is a neurodegenerative 
disorder that can occur in persons older than 65 years of age, 
Which typically causes symptoms of cognitive (thinking) 
impairment and abnormal behavioral 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 recur 
rent episodes of confusion that progressively Worsen. The 
?uctuation in cognitive ability is often associated With shift 
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ing degrees of attention and alertness. Cognitive impairment 
and ?uctuations of thinking may vary over minutes, hours, or 
days. 
[0017] LeWy bodies are formed from phosphorylated and 
nonphosphorylated neuro?lament proteins; they contain the 
synaptic protein alpha-synuclein as Well as ubiquitin, Which 
is involved in the elimination of damaged or abnormal pro 
teins. In addition to LeWy Bodies, LeWy neurites, Which are 
inclusion bodies in the cell processes of the nerve cells, may 
also be present. Amyloid plaques may form in the brains of 
patients a?llicted With DLB, hoWever they tend to be feWer in 
number than seen in patients With AlZheimer’s disease. Neu 
ro?brillary tangles, the other micropathological hallmark of 
AD, are not a main characteristic of DLB but are frequently 
present in addition to amyloid plaques. 
[0018] Amyotrophic lateral sclerosis (ALS) is character 
iZed 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 Will), and many of these cases have ubiquitin-posi 
tive, tau-negative inclusions in neurons of the dentate gyrus 
and super?cial layers of the frontal and temporal lobes. 
[0019] Inclusion-body myositis (IBM) is a crippling dis 
ease usually found in people over age 50, in Which muscle 
?bers develop in?ammation and begin to atrophyibut in 
Which the brain is spared and patients retain their full intel 
lect. TWo enZymes involved in the production of amyloid-[3 
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-[3 is also increased. 
[0020] Another disease that is based on or associated With 
the accumulation and deposit of amyloid-like protein is 
macular degeneration. 
[0021] 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 millionAmericans age 40 and older have advancedAMD, 
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 millionpeople With advancedAMD. 
Victims of AMD are often surprised and frustrated to ?nd out 
hoW little is knoWn about the causes and treatment of this 
blinding condition. 
[0022] There are tWo forms of macular degeneration: dry 
macular degeneration and Wet macular degeneration. The dry 
form, in Which the cells of the macula sloWly begin to break 
doWn, is diagnosed in 85 percent of macular degeneration 
cases. Both eyes are usually affected by dry AMD, although 
one eye can lose vision While the other eye remains unaf 
fected. 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. 
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[0023] The Wet form, although it only accounts for 15 per 
cent 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 ?uid and 
blood (hence ‘Wet’ macular degeneration), causing rapid 
damage to the macula. 
[0024] 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 dis 
ease 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. 

[0025] 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, andiif Wet AMD is suspectedi?uo 
rescein angiography may also be performed. If dry AMD 
reaches the advanced stages, there is no current treatment to 
prevent vision loss. HoWever, a speci?c 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. 
[0026] One of the earliest signs of age-related macular 
degeneration (AMD) is the accumulation of extracellular 
deposits knoWn as drusen betWeen the basal lamina of the 
retinal pigmented epithelium (RPE) and Bruch’s membrane 
(BM). Recent studies conducted by Anderson et al. have 
con?rmed that drusen contains amyloid beta. (Experimental 
Eye Research 78 (2004) 243-256). 
[0027] Ongoing research continues With studies exploring 
environmental, genetic, and dietary factors that may contrib 
ute to AMD. NeW treatment strategies are also being 
explored, including retinal cell transplants, drugs that Will 
prevent or sloW doWn the progress of the disease, radiation 
therapy, gene therapies, a computer chip implanted in the 
retina that may help stimulate vision and agents that Will 
prevent the groWth of neW blood vessels under the macula. 

[0028] An important factor to consider When developing 
neW drugs is the ease of use for the target patients. Oral drug 
delivery, -speci?cally 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. For 
mulations resulting in loW dosing intervals (i.e. once a day or 
sustained release) are also preferable. The ease of adminis 
tering antibiotics in oral dosage forms results in an increase of 
patient compliance during treatment. 
[0029] What is needed are effective methods and composi 
tions for the generation of highly speci?c and highly effective 
antibodies, Which is a prerequisite if the antibodies are to be 
provided in an oral dosage form. Preferably such antibodies 
Wouldrecognize speci?c epitopes on various antigens such as 
amyloid protein. 
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[0030] What is also needed therefore, are effective compo 
sitions and methods for addressing the complications associ 
ated With diseases and disorders 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 amyloi 
dosis 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 cog 
nitive impairment (MCI), LeWy body dementia, DoWn’s syn 
drome, 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 dis 
ease, HIV-related dementia, ALS (amyotropic lateral sclero 
sis), inclusion-body myositis (IBM), Adult Onset Diabetis; 
senile cardiac amyloidosis; endocrine tumors, and others, 
including macular degeneration. In particular What is need are 
specialized and highly effective antibodies capable of coun 
teracting the physiological manifestations of the disease such 
as the formation of plaques associated With aggregation of 
?bers of the amyloid or amyloid-like peptide. 

SUMMARY OF THE INVENTION 

[0031] Anti-amyloid antibodies elicited by the inoculation 
of A[3l_42 mixed With Freund complete or incomplete adju 
vant had proved capable to reduce the amyloid burden in 
transgenic mice for human Alzheimer disease (Schenk et al., 
1 999). 
[0032] Intraperitonal inoculation of tetrapalmitoylated 
A6146 reconstituted in liposomes to NORBA transgenic 
mice elicited signi?cant titers of anti-amyloid antibodies, 
Which also proved capable to solubilize amyloid ?bers and 
plaques in vitro and in vivo. (Nicolau et al., 2002). 
[0033] A possible mechanism by Which the dissolution of 
amyloid plaques and ?bres occurred Was ?rst 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 [3-amyloid Was able to 
bind and completely sequester plasma amyloid. They argued 
that the presence of these mAbs in circulation shifted the 
equilibrium of AB betWeen brain and plasma, favoring the 
peripheral clearing and catabolism instead of deposition 
Within the brain. 
[0034] The present invention provides novel methods and 
compositions comprising highly speci?c and highly effective 
antibodies having the ability to speci?cally recognize and 
bind to speci?c epitopes from a range of [3-amyloid antigens. 
The antibodies enabled by the teaching of the present inven 
tion are particularly useful for the treatment of diseases and 
disorders Which are caused by or associated With amyloid or 
amyloid-like proteins including amyloidosis, a group of dis 
eases and disorders associated With amyloid plaque forma 
tion including secondary amyloidosis and age-related amy 
loidosis including, but not limited to, neurological disorders 
such asAlzheimer’s Disease (AD), including diseases or con 
ditions 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 Par 
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kinson-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 amyloi 
dosis Dutch type, Parkinson’s disease, HIV-related dementia, 
ALS (amyotropic lateral sclerosis), inclusion-body myositis 
(IBM), Adult Onset Diabetis; senile cardiac amyloidosis; 
endocrine tumors, and others, including macular degenera 
tion, to name just a feW. 
[0035] Moreover, the present invention provides novel 
methods and compositions for retaining or increasing the 
cognitive memory capacity in a mammal exhibiting an amy 
loid-associated disease or condition comprising administer 
ing to an animal, 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. 

BRIEF DESCRIPTION OF FIGURES AND 

SEQUENCES 
[0036] FIG. 1: Peptides derived from the AB sequences 
1-15,1-16 and 1-16(A14), 22-35, and 29-40. 
[0037] FIG. 2: Binding of mACI-01-Ab7 C2 monoclonal 
antibody to amyloid species in Western blot and Dot blot. 
[0038] FIG. 3: Binding of mACI-01-Ab7 C2 monoclonal 
antibody to amyloid ?bers by transmission electronic micros 
copy. 
[0039] FIG. 4: Results of a head-to-head-experiment 
betWeen Th-T ?uorescent assay and solid-state NMR of 
U-13C Tyr10 and Val12-labeled [3-amyloid 1-42 peptide 
[0040] SEQ ID NO: 1: Antigenic peptide A6145 
[0041] SEQ ID NO: 2: Antigenic peptide A6146 
[0042] SEQ ID NO: 3: Antigenic peptide A[31_16(Al4) 
[0043] SEQ ID NO: 4: Antigenic peptide AS2265 
[0044] SEQ ID NO: 5: Antigenic peptide AS2940 
[0045] SEQ ID NO: 6: Antigenic peptide A6147 
[0046] SEQ ID NO: 7: Amino acid sequence of Mouse C2 

Light Chain Variable Region 
[0047] SEQ ID NO: 8: Amino acid sequence of Mouse C2 
Heavy Chain Variable Region 

[0048] SEQ ID NO: 9: Nucleotide sequence of Mouse C2 
Light Chain Variable Region 

[0049] SEQ ID NO: 10: Nucleotide sequence of Mouse C2 
Light Chain Variable Region including signal sequences 

[0050] SEQ ID NO: 11: Nucleotide sequence of Mouse C2 
Heavy Chain Variable Region 

[0051] SEQ ID NO: 12: Nucleotide sequence of Mouse C2 
Heavy Chain Variable Region including signal sequences 

[0052] SEQ ID NO: 13-20: Amino acid sequence variants 
of epitopic region on the AB peptide 

[0053] SEQ ID NO: 21: Amino acid sequence ofMouse C2 
Light Chain 

[0054] SEQ ID NO: 22: Amino acid sequence ofMouse C2 
Heavy Chain 

DETAILED DESCRIPTION 

[0055] The present invention makes use of antigen presen 
tations that result in enhanced exposure and stabilization of a 
preferred antigen conformation, Which ultimately results in 
antibodies With unique properties. 
[0056] 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 
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functional parts thereof, Which has been raised against a 
supramolecular antigenic construct comprising an antigenic 
peptide corresponding to the amino acid sequence of the 
[3-amyloid peptide, particularly of [3-amyloid peptide A6145, 
A6146 and A[3l_l6(Al4), modi?ed With a hydrophobic moiety 
such as, for example, palmitic acid or a hydrophilic moiety 
such as, for example, polyethylene glycol (PEG) or a combi 
nation of both, Wherein said hydrophobic and hydrophilic 
moiety, respectively, is covalently bound to each of the ter 
mini of the antigenic peptide through at least one, particularly 
one or tWo amino acids such as, for example, lysine, glutamic 
acid and cystein or any other suitable amino acid or amino 
acid analogue capable of serving as a connecting device for 
coupling the hydrophobic and hydrophilic moiety to the pep 
tide fragment. When a PEG is used as the hydrophilic moiety, 
the free PEG termini are covalently bound to phosphatidyle 
thanolamine or any other compound suitable to function as 
the anchoring element, for example, to embed the antigenic 
construct in the bilayer of a liposome. 

[0057] In another embodiment of the invention, an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof is 
provided, Which recogniZed the native conformation of amy 
loid in that it speci?cally binds to amyloid oligomers and 
?bers, but not to not linearized amyloid species. 
[0058] In a further embodiment of the invention, an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof 
according to the present invention and as described herein 
before, is provided Which antibody or fragment binds to anA[3 
monomer With a binding af?nity of at least about 1><10_6 to at 
least about 1><10_8, particularly of at least about 1><10_6 to at 
least about 1><10_7, more particularly of at least about 1><10_7 
to at least about 1x108, even more particularly of at least 
about 1><10_7 to at least about 4><10_7, but, preferably, does 
not shoW any signi?cant cross-reactivity With amyloid pre 
cursor protein (APP) 
[0059] In another embodiment of the invention, an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof 
according to the present invention and as described herein 
before, is provided Which antibody or fragment binds to anA[3 
?ber, ?bril or ?lament With a binding a?inity of at least about 
1><10_7 to at least about 1><10_9, particularly of at least about 
1><10_7 to at least about 1><10_8, more particularly of at least 
about 1><10_8 to at least about 1><10_9, even more particularly 
of at least about 1><10_8 to at least about 5><10_8, but, prefer 
ably, does not shoW any signi?cant cross-reactivity With amy 
loid precursor protein (APP). 
[0060] In another embodiment, the antibody, particularly a 
monoclonal antibody, including any functionally equivalent 
antibody or functional parts thereof according to the present 
invention and as described herein before exhibits an binding 
a?inity to an AB ?ber, ?bril or ?lament Which is at least 5 
times, particularly at least 10 times, more particularly at least 
15 times, higher than the binding a?inity to an AB monomer. 
[0061] The antibodies according to the invention are 
capable of inhibiting, in vitro and in vivo, the aggregation of 
amyloidogenic monomeric peptides, speci?cally [3-amyloid 
monomeric peptides such as, for example, AB monomeric 
peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especiallyA[3 L42 
monomeric peptides, into high molecular polymeric amyloid 
?brils or ?laments. 
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[0062] In a speci?c embodiment of the invention an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which antibody, upon co-incubation With amyloid mono 
meric peptides, particularly [3-amyloid monomeric peptides 
such as, for example, AB monomeric peptides 1-39; 1-40, 
1-41, 1-42, or 1-43, but especially A6142 monomeric pep 
tides, inhibits the aggregation of the AB monomers into high 
molecular polymeric ?brils. 
[0063] In a further embodiment of the invention an anti 
body is provided, particularly a monoclonal antibody, includ 
ing any functionally equivalent antibody or functional parts 
thereof, Which antibody, upon co-incubation, particularly 
upon co-incubation at a molar concentration ratio of up to 
1:100, more particularly at a molar concentration ratio of 
betWeen 1:30 and 1:100, but especially at a molar concentra 
tion ratio of 1:100, With amyloid monomeric peptides, par 
ticularly [3-amyloid monomeric peptides such as, for 
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially A6142 monomeric peptides, inhibits the 
aggregation of the AB monomers into high molecular poly 
meric ?brils. In particular, said inhibition amounts to at least 
50%, particularly to at least 65%, more particularly to at least 
75%, even more .particularly to at least 80%, but especially to 
at least 85%-90%, or more as compared to the respective 
amyloid peptide monomers incubated in buffer (control). 
[0064] In particular, the co-incubation of the antibody 
according to the invention With amyloid monomeric peptides 
is carried out for 24 hours to 60 hours, particularly for 30 
hours to 50 hours, more particularly for 48 hours at a tem 
perature of betWeen 28° C. and 40° C., particularly of 
betWeen 32° C. and 38° C., more particularly at 37° C. 

[0065] In another embodiment the present invention pro 
vides an antibody, particularly a monoclonal antibody, 
including any functionally equivalent antibody or functional 
parts thereof Which antibody, upon co-incubation for 48 hours 
at 37° C. at a molar concentration ratio of 1:100 With an 
amyloid monomeric peptide, speci?cally a [3-amyloid mono 
meric peptide such as, for example, AB monomeric peptide 
1-39; 1-40, 1-41, 1-42, or 1-43, but especially aA[3l_42 mono 
meric peptide, is capable of inhibiting the aggregation of the 
amyloid monomers, particularly the aggregation of [3-amy 
loid monomeric peptides such as, for example, AB mono 
meric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially 
of the A6142 monomeric peptide into high molecular poly 
meric ?brils or ?laments by at least 85%, particularly by at 
least 89% and more particularly by at least 95% as compared 
to the respective amyloid peptide monomers incubated in 
buffer (control). 
[0066] In a speci?c embodiment, the invention provides an 
antibody, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which exhibits high speci?city to A6142 monomeric peptides 
but shoWs essentially no or only minor cross-reactivity to 
A6168, A6169, A6140, and/or A6141 monomeric peptides, 
particularly an antibody, but especially a monoclonal anti 
body, including any functionally equivalent antibody or func 
tional parts thereof, Which antibody is up to 100 fold, particu 
larly 50 to 100 fold, more particularly 80 to 100 fold, but 
especially 100 fold more sensitive to amyloid peptide AB 1_ 42 
as compared to A6168, A6169, A6140, A6141 and up to 1000 
fold, particularly 500 to 1000 fold, more particularly 800 to 
1000 fold, but especially 1000 fold more sensitive to amyloid 
peptide A6142 as compared to A6168, and thus capable of 
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inhibiting, in vitro and in vivo, the aggregation of amy 
loidogenic monomeric peptides, but especially of amyloid 
Peptide A[3 1-42 
[0067] In another speci?c embodiment of the invention an 
antibody, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which has a high binding sensitivity to amyloid peptide AB 1_ 
42 and is capable of detecting AB 142 ?bers in a concentration 
of doWn to at least 0.001 pg, but particularly in a concentra 
tion range of betWeen 0.5 pg and 0.001 pg, more particularly 
betWeen 0.1 pg and 0.001 pg, but especially in a concentration 
of 0.001 pg. 
[0068] In a very speci?c embodiment of the invention an 
antibody is provided, particularly a monoclonal antibody, 
including any functionally equivalent antibody or functional 
parts thereof, Which antibody is capable of detecting A6142 
?bers doWn to a minimal concentration of 0.001 pg and AB 1_ 
40 ?bers doWn to a minimal concentration of 0.1 pg andA[3 L38 
?bers doWn to a minimal concentration of 1 pg amount of 
?bers. 
[0069] Binding of the antibodies according to the invention 
and as described herein before to amyloidogenic monomeric 
peptides but, particularly, to the amyloid form (1 -42) leads to 
inhibition of the aggregation of monomeric amyloidogenic 
peptides to high molecular ?brils or ?laments. Through the 
inhibition of the aggregation of amyloidogenic monomeric 
peptides the antibodies according to the present invention are 
capable of preventing or sloWing doWn the formation of amy 
loid plaques, particularly the amyloid form (1-42), Which is 
knoW to become insoluble by change of secondary confor 
mation and to be the major part of amyloid plaques in brains 
of diseased animals or humans. 

[0070] The aggregation inhibition potential of the antibody 
according to the invention may be determined by any suitable 
method knoWn in the art, particularly by density-gradient 
ultracentrifugation folloWed by a SDS-PAGE sedimentation 
analysis on a preformed gradient and/or by a thio?avin T 
(Th-T) ?uorescent assay. 
[0071] The present invention further provides antibodies 
Which, upon co-incubation With preformed high molecular 
polymeric amyloid ?brils or ?laments formed by the aggre 
gation of amyloid monomeric peptides, speci?cally [3-amy 
loid monomeric peptides such as, for example, AB mono 
meric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially 
A6142 monomeric peptides, are capable of disaggregating 
said high molecular polymeric amyloid ?brils or ?laments. 
[0072] In another embodiment of the invention an antibody 
is provided, but especially a monoclonal antibody including 
any functionally equivalent antibody or functional parts 
thereof, Which antibody, upon co-incubation at a molar con 
centration ratio of up to 1:100, more particularly at a molar 
concentration ratio of betWeen 1:30 and 1:100, but especially 
at a molar concentration ratio of 1:100, With preformed high 
molecular polymeric amyloid ?brils or ?laments formed by 
the aggregation of amyloid monomeric peptides, particularly 
[3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especially A6142 monomeric peptides, is capable of disag 
gregating the preformed polymeric ?brils or ?laments 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. 
[0073] Inparticular, the antibody according to the invention 
is co -incubated With amyloid preformed high molecular poly 
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meric amyloid ?brils or ?laments 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., particu 
larly of betWeen 32° C. and 38° C., more particularly at 37° C. 
[0074] In a speci?c embodiment the present invention pro 
vides an antibody, particularly a monoclonal antibody, 
including any functionally equivalent antibody or functional 
parts thereof, Which antibody, upon co-incubation for 24 
hours at 37° C. at a molar concentration ratio of 1:100 With 
preformed high molecular polymeric amyloid ?brils or ?la 
ments formed by the aggregation of amyloid monomeric 
peptides, particularly [3-amyloid monomeric peptides such 
as, for example, AB monomeric peptides 1-39; 1-40, 1-41, 
1-42, or 1-43, but especially A6142 monomeric peptides, is 
capable of disaggregating said preformed high molecular 
polymeric amyloid ?brils or ?laments by at least 35%, par 
ticularly 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 as compared to the respective preformed 
amyloid polymeric ?brils or ?laments incubated With a con 
trol vehicle (amyloid alone) (control). 
[0075] The disaggregation potential of the antibody 
according to the invention may be determined by any suitable 
method knoWn in the art, particularly by density-gradient 
ultracentrifugation folloWed by a SDS-PAGE sedimentation 
analysis on a preformed gradient and/or by a thio?avin T 
(Th-T) ?uorescent assay. 
[0076] The present invention further provides antibodies or 
functional parts thereof Which are conformationally sensitive. 
[0077] In a further embodiment of the invention an anti 
body is provided, but especially a monoclonal antibody 
including any functionally equivalent antibody or functional 
parts thereof, Which antibody, upon co-incubation With pre 
formed high molecular polymeric amyloid ?brils or ?laments 
formed by the aggregation of amyloid monomeric peptides, 
particularly [3-amyloid monomeric peptides such as, for 
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1 -43, but especiallyA[3 1_ 42 monomeric peptides, is capable of 
inducing a transition of the [3-sheet conformation toWards an 
ot-helix and/ or a random coil conformation, but particularly a 
random coil conformation, even more particularly a random 
coil conformation at a given location in the molecule, espe 
cially in the environment of Val12 of the AB protein, Which 
leads to an increase of the random coil conformation at the 
expense of the [3-sheet conformation and an improved solu 
biliZation of the preformed high molecular polymeric amy 
loid ?brils or ?laments. In particular the decrease of the 
[3-sheet conformation amounts to at least 30%, particularly to 
at least 35%, and more particularly to at least 40% and more 
as compared to the respective preformed amyloid polymeric 
?brils or ?laments incubated in buffer (control). 
[0078] Inparticular, the antibody according to the invention 
is co-incubated With amyloid preformed high molecular poly 
meric amyloid ?brils or ?laments 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., particu 
larly of betWeen 32° C. and 38° C., more particularly at 37° C. 
[0079] In particular, the present invention provides an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which antibody, upon co-incubation for 24 hours at 37° C. at 
a molar concentration ratio of 1:100 With preformed high 
molecular polymeric amyloid ?brils or ?laments formed by 
the aggregation of amyloid monomeric peptides, particularly 
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[3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especiallyA[3 L42 monomeric peptides, is capable of inducing 
a transition of the [3-sheet conformation toWards an ot-helix 
and/or a random coil conformation, but particularly a random 
coil conformation, even more particularly a random coil con 
formation at a given location in the molecule, especially in the 
environment of Val12 of the AB protein, Which leads to an 
increase of the random coil conformation at the expense of the 
[3-sheet conformation, With the latter being reduced by at least 
30%, particularly by at least 35%, and more particularly by at 
least 40% and more as compared to the respective preformed 
amyloid polymeric ?brils or ?laments incubated in buffer 
(control). 
[0080] The antibody’s potential in inducing a conforma 
tional transition may be determined by any suitable method 
knoWn in the art, particularly by solid state 13C NMR spec 
troscopy but, in particular, by measuring the integral intensi 
ties of the conformations of Val12 C6 in the AB peptide, 
particularly the AB peptides 1-39; 1-40, 1-41, 1-42, or 1-43, 
but especially in the A6142 monomeric peptide. 
[0081] Through the disaggregation of amyloidogenic poly 
meric ?brils or ?laments the antibodies according to the 
present invention are capable of preventing or sloWing doWn 
the formation of amyloid plaques, Which leads to an allevia 
tion of the symptoms associated With the disease and a delay 
or reversal of its progression. 

[0082] Accordingly, it is a further embodiment of the inven 
tion to provide an antibody, particularly a monoclonal anti 
body, including any functionally equivalent antibody or func 
tional parts thereof as described herein before, Which 
antibody is capable of decreasing the total amount of AB in 
the brain of an animal, particularly a mammal, but especially 
a human suffering from a disease or condition leading to 
increased concentration of AB in the brain. 
[0083] In another embodiment of the invention an antibody, 
particularly a monoclonal antibody, including any function 
ally equivalent antibody or functional parts thereof as 
described herein before is provided, Which antibody is 
capable of disrupting plaques thus decreasing the plaque load 
in the brain of an animal, particularly a mammal, but espe 
cially a human suffering from a disease or condition leading 
to an increased plaque load in the brain. The antibody accord 
ing 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%. 

[0084] In still another embodiment of the invention an anti 
body, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof as 
described herein before is provided, Which antibody is 
capable of solubiliZing plaques leading to a reduction of the 
amount of plaques in the brain of an animal, particularly a 
mammal, but especially a human suffering from a disease or 
condition leading to an increased plaque load in the brain. The 
antibody according to the invention including any function 
ally equivalent antibody or functional parts thereof reduces 
the amount of plaques in the brain by at least 10%, particu 
larly by at least 15%, more particularly by at least 20%. 
[0085] It is to be understood that the antibody according to 
the invention can exhibit one, tWo or more of the speci?c 
properties described herein before in various combinations. 
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[0086] For example, in one embodiment, the present inven 
tion provides antibodies, but especially monoclonal antibod 
ies including any functionally equivalent antibody or func 
tional parts thereof, Which antibodies are bifunctional in that 
they exhibit both an aggregation inhibition property as Well as 
a disaggregation property as de?ned herein before, particu 
larly paired With a high degree of conformational sensitivity. 
[0087] In still another embodiment of the invention a 
bifunctional antibody is provided including any functionally 
equivalent antibody or functional parts thereof, but especially 
a bifunctional monoclonal antibody including any function 
ally equivalent antibody or functional parts thereof, Which 
antibody, upon co-incubation With amyloid monomeric pep 
tides, particularly [3-amyloidmonomeric peptides such as, for 
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially A6142 monomeric peptides, inhibits the 
aggregation of the AB monomers into high molecular poly 
meric ?brils or ?laments and, in addition, upon co-incubation 
With preformed high molecular polymeric amyloid ?brils or 
?laments formed by the aggregation of amyloid monomeric 
peptides, particularly [3-amyloid monomeric peptides such 
as, for example, AB monomeric peptides 1-39; 1-40, 1-41, 
1-42, or 1-43, but especially A6142 monomeric peptides, is 
capable of disaggregating the preformed polymeric ?brils or 
?laments. 
[0088] In a speci?c embodiment of the invention the co 
incubation of the bifunctional antibody according to the 
invention, but especially of the bifunctional monoclonal anti 
body according to the invention With amyloid monomeric 
peptides and preformed high molecular polymeric amyloid 
?brils or ?laments, respectively, takes place at a molar con 
centration ratio of up to 1:100, particularly at a ratio of 
betWeen 1:30 and 1:100, and more particularly at a ration of 
1:100. 

[0089] In particular, the co-incubation of the antibody 
according to the invention With amyloid monomeric peptides 
is carried out for 24 hours to 60 hours, particularly for 30 
hours to 50 hours, more particularly for 48 hours at a tem 
perature 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 ?brils or ?laments 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 ofbetWeen 32° C. and 
38° C., more particularly at 37° C. 
[0090] In still another speci?c embodiment of the invention 
the bifunctional antibody according to the invention, particu 
larly the bifunctional monoclonal antibody according to the 
invention, including any functionally equivalent antibody or 
functional parts thereof, is capable of disaggregating the pre 
formed polymeric ?brils or ?laments by at least 10%, par 
ticularly by at least 25%, more particularly by at least 35%, 
even more particularly by at least 50%, but especially by at 
least 60-70% or more. 

[0091] In still another speci?c embodiment of the invention 
the bifunctional antibody according to the invention, particu 
larly the bifunctional monoclonal antibody according to the 
invention, including any functionally equivalent antibody or 
functional parts thereof, inhibits the aggregation of amyloid 
monomeric peptides, particularly [3-amyloid monomeric pep 
tides such as, for example, AB monomeric peptides 1-39; 
1-40, 1-41, 1-42, or 1-43, but especially A6142 monomeric 
peptides by at least 50%, particularly by at least 65%, more 
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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). 
[0092] In particular, the present invention provides an anti 
body, particularly a bifunctional antibody, but especially a 
monoclonal antibody, particularly a bifunctional monoclonal 
antibody, including any functionally equivalent antibody or 
functional parts thereof, Which antibody mediates inhibition 
of polymeriZation of amyloid monomeric peptides, speci? 
cally [3-amyloid monomeric peptides such as, for example, 
AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especiallyA[3 L42 monomeric peptides and/or induces solubi 
liZation of preformed high molecular polymeric amyloid 
?brils or ?laments formed by the aggregation of amyloid 
monomeric peptides, particularly [3-amyloid monomeric pep 
tides such as, for example, AB monomeric peptides 1-39; 
1-40, 1-41, 1-42, or 1-43, but especially A6142 monomeric 
peptides, through speci?c and direct binding of the antibody 
to the AB ?bers, Which leads to a transition of secondary 
conformation. 
[0093] The present invention further provides an antibody, 
particularly a bifunctional antibody, but especially a mono 
clonal antibody, particularly a bifunctional monoclonal anti 
body, including any functionally equivalent antibody or func 
tional parts thereof, Which antibody directly and speci?cally 
binds to [3-amyloid ?bers such as, for example, ?bers com 
prising AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially to ?bers comprising A[31_42 monomeric 
peptides and/ or induces solubiliZation of preformed high 
molecular polymeric amyloid ?brils or ?laments formed by 
the aggregation of amyloid monomeric peptides, particularly 
[3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especially A6142 monomeric peptides, by targeting and spe 
ci?cally binding to an epitope Within an epitopic region of the 
[3-amyloid protein, particularly an epitopic region of the AB 
polypeptide con?ned by amino acid residues aan-aam With n 
being an integerbetWeen 2 and 16, particularly betWeen 5 and 
16, more particularly betWeen 8 and 16, even more particu 
larly betWeen 10 and 16 and m being an integerbetWeen 3 and 
25, particularly betWeen 3 and 23, particularly betWeen 3 and 
20, particularly betWeen 3 and 17, particularly betWeen 6 and 
17, more particularly betWeen 9 and 17, even more particu 
larly betWeen 1 1 and 17, Wherein n and m cannot be identical 
numbers and n must alWays be a smaller number than m, With 
the difference betWeen n and mi2. 

[0094] In a speci?c embodiment of the invention, n is an 
integer betWeen 13 and 15, but especially 14 and m is an 
integer betWeen 22 and 24, but especially 23. 
[0095] The binding of the antibody according to the inven 
tion may induce a conformational transition in said protein, 
particularly a transition of the [3-sheet conformation toWards 
an ot-helix and/or a random coil conformation, but particu 
larly a random coil conformation, even more particularly a 
random coil conformation at a given location in the molecule, 
particularly in the environment of Val12 of the AB protein. 
[0096] In a further embodiment, the invention provides an 
antibody, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which antibody incorporates at least one of the properties 
mentioned herein before and selected from the group consist 
ing of aggregation inhibition, disaggregation, induction of 
conformational transition, recognition of and direct binding 
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to an epitope, particularly a conformational discontinuous 
epitope in the 14-23, particularly in the 14-20 region, prevent 
ing or slowing doWn the formation of amyloid plaques, 
decreasing the total amount of soluble AB in the brain, 
decreasing the plaque load in the brain, reducing the amount 
of plaques in the brain, retaining or increasing cognitive 
memory capacity, but especially a combination of tWo or 
more of said properties. 
[0097] In speci?c embodiment, the invention relates to an 
antibody, particularly a monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which antibody incorporates at least 2, particularly at least 3, 
more particularly at least 4, even more particularly at least 5, 
6, 7 or 8, but especially all of the above mentioned properties. 
[0098] In a speci?c embodiment, the invention provides an 
antibody, particularly a bifunctional antibody, but especially 
a monoclonal antibody, particularly a bifunctional mono 
clonal antibody, including any functionally equivalent anti 
body or functional parts thereof, Which exhibits high speci 
?city to A6142 monomeric peptides but shoWs essentially no 
or only minor cross-reactivity to A6168, A6169, A6140, and/ 
or A[31_41 monomeric peptides, particularly an antibody, but 
especially a monoclonal antibody, including any functionally 
equivalent antibody or functional parts thereof, Which anti 
body is up to 100 fold, particularly 50 to 100 fold, more 
particularly 80 to 100 fold, but especially 100 fold more 
sensitive to amyloid peptide A[3l_42 as compared to A6168, 
A[31_39,A[3l_4O,A[3l_41 and up to 1000 fold, particularly 500 to 
1000 fold, more particularly 800 to 1000 fold, but especially 
1000 fold more sensitive to amyloid peptide A6142 as com 
pared to A6168, and thus capable of inhibiting, in vitro and in 
vivo, the aggregation of amyloidogenic monomeric peptides, 
but especially of amyloid peptide A6142 
[0099] In another speci?c embodiment of the invention an 
antibody, particularly a bifunctional antibody, but especially 
a monoclonal antibody, particularly a bifunctional mono 
clonal antibody, including any functionally equivalent anti 
body or functional parts thereof, Which has a high binding 
a?inity to amyloid peptide A6142 and is capable of detecting 
A6142 ?bers in a concentration of doWn to at least 0.001 pg, 
but particularly in a concentration range of betWeen 0.5 pg 
and 0.001 pg, more particularly betWeen 0.1 pg and 0.001 pg, 
but especially in a concentration of 0.001 pg. 
[0100] In a very speci?c embodiment of the invention an 
antibody is provided, particularly a bifunctional antibody, but 
especially a monoclonal antibody, particularly a bifunctional 
monoclonal antibody, including any functionally equivalent 
antibody or functional parts thereof, Which antibody is 
capable of detectingA[3 L42 ?bers doWn to a minimal concen 
tration of 0.001 pg and A6140 ?bers doWn to a minimal 
concentration of 0.1 pg and AB L38 ?bers doWn to a minimal 
concentration of 1 pg amount of ?bers. 
[0101] In one speci?c aspect, the invention relates to an 
antibody or a fragment thereof, Which recognizes andbinds to 
at least one distinct binding site, particularly to a least tWo 
distinct binding sites on the [3-amyloid protein. 
[0102] In a speci?c embodiment, the invention relates to an 
antibody including any functionally equivalent antibody or 
functional parts thereof Which antibody recogniZes and binds 
to at least one distinct binding site, particularly to a least tWo 
distinct binding sites on the [3-amyloid protein Wherein the 
said at least one or said at least tWo distinct binding sites 
comprise at least one amino acid residue and at least tWo 
consecutive amino acid residues, respectively, predominantly 
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involved in the binding of the antibody, Wherein, in a speci?c 
embodiment of the invention, the at least one residue com 
prising the ?rst distinct binding site is Leu and the at least tWo 
consecutive amino acid residues, comprising the second dis 
tinct binding site, are -Phe-Phe- embedded Within the folloW 
ing core sequence: 

[0103] Wherein 
[0104] Xaal is an amino acid residue selected from the 

group comprising His, Asn, Gln Lys, and Arg; 
[0105] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0106] Xaa3 is an amino acid residue selected from the 

group comprising Lys, His, Asn, Gln and Arg 
[0107] Xaa4 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0108] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0109] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, 

[0110] Xaa7 is an amino acid residue selected from the 
group comprising Glu and Asp. 

[0111] In particular, an antibody or a fragment thereof is 
provided, Which recognizes and binds to at least one distinct 
binding site, particularly to a least tWo distinct binding sites 
on the [3-amyloid protein Wherein the said at least one or said 
at least tWo distinct binding sites comprise at least one amino 
acid residue and at least tWo consecutive amino acid residues, 
respectively, predominantly involved in the binding of the 
antibody, Wherein, in a speci?c embodiment of the invention, 
the at least one residue constituting the ?rst distinct binding 
site is Leu and the at least tWo consecutive amino acid resi 
dues, constituting the second distinct binding site, are -Phe 
Phe- embedded Within the folloWing core sequence: 

[0112] Wherein 
[0113] Xaal is an amino acid residue selected from the 

group comprising His, Asn, Gln Lys, and Arg; 
[0114] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0115] Xaa3 is an amino acid residue selected from the 

group comprising Lys, His, Asn, Gln and Arg 
[0116] Xaa4 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0117] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0118] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, 

[0119] Xaa7 is an amino acid residue selected from the 
group comprising Glu and Asp. 

[0120] In another embodiment of the invention, an anti 
body or a fragment thereof is provided, Wherein 

[0121] Xaal is His or Arg, but particularly His; 
[0122] Xaa2 is Gln or Asn, but particularly Gln; 
[0123] Xaa3 is Lys or Arg, but particularly Lys 
[0124] Xaa4 is Val or Leu, but particularly Val; 
[0125] Xaa5 is Ala or Val, but particularly Ala; 
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[0126] Xaa6 is Glu or Asp, but particularly Glu; and 
[0127] Xaa7 is Asp or Glu, but particularly Asp. 

[0128] In another aspect, the invention relates to an anti 
body or a fragment thereof, Which recognizes and binds to at 
least one distinct binding site, particularly to a least tWo 
distinct binding sites, more particularly to at least three dis 
tinct binding sites on the [3-amyloid protein, Wherein said one 
or the at least tWo or the at least three distinct binding sites 
each comprise at least one, particularly at least tWo consecu 
tive amino acid residues predominantly involved in the bind 
ing of the antibody. 
[0129] In particular, the antibody or a fragment thereof 
according to the invention binds to at least tWo distinct bind 
ing sites on the [3-amyloid protein, Wherein said at least tWo 
distinct binding sites each comprise at least tWo consecutive 
amino acid residues predominantly involved in the binding of 
the antibody, Wherein said at least tWo distinct binding sites 
are located in close proximity to each other on the antigen, 
separated by at least one amino acid residue not involved in 
antibody binding or to a signi?cantly smaller extent as com 
pared to said at least tWo consecutive amino acid residues, 
thus forming a conformational discontinuous epitope. 
[0130] In another embodiment of the invention, an anti 
body or a fragment thereof according to the invention is 
provided, Which recognizes and binds to at least one distinct 
binding site, particularly to a least tWo distinct binding sites, 
more particularly to at least three distinct binding sites on the 
[3-amyloid protein Wherein said distinct binding sites com 
prise at least one and at least tWo consecutive amino acid 
residues, respectively, predominantly involved in the binding 
of the antibody, Wherein the at least one and the at least tWo 
consecutive amino acids, Which are separated by at least one 
amino acid residue not involved in antibody binding or to a 
signi?cantly smaller extent as compared to the amino acid 
residues predominantly involved in the binding of the anti 
body, are -His- and -Lys-Leu-, respectively, embedded Within 
the folloWing core sequence: 

Wherein 
[0131] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0132] Xaa3 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0133] Xaa4 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile 

[0134] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and He 

[0135] Xaa6 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and He; 

[0136] Xaa7 is an amino acid residue selected from the 
group comprising Glu and Asp, 

[0137] Xaa8 is an amino acid residue selected from the 
group comprising Glu and Asp 

[0138] and Wherein said amino acidresidues Xaa2, Xaa3, 
Xaa6, Xaa7, Xaas, are not involved in antibody binding 
or to a signi?cantly smaller extent as compared to the 
-His- and the -Lys-Leu- binding site. 

[0139] In another embodiment, an antibody or a fragment 
thereof is provided, Which recognizes andbinds to at least one 
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distinct binding site, particularly to a least tWo distinct bind 
ing sites, more particularly to at least three distinct binding 
sites on the [3-amyloid protein Wherein said distinct binding 
sites comprise at least one and at least tWo consecutive amino 
acid residues, respectively, predominantly involved in the 
binding of the antibody, Wherein the at least tWo consecutive 
amino acid residues representing a ?rst binding site are -Phe 
Phe- and the at least one amino acid residue is -His- embed 
ded Within the folloWing core sequence: 

Xaa9 — , 

[0140] Wherein 
[0141] Xaal is an amino acid residue selected from the 

group comprising His, Asn, Gln, Lys and Arg 
[0142] Xaa3 is an amino acid residue selected from the 

group comprising Asn and Gln 
[0143] Xaa4 is an amino acid residue selected from the 

group comprising His, Asn, Gln, Lys and Arg 
[0144] Xaa5 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, Ser and He; 
[0145] Xaa6 is an amino acid residue selected from the 

group comprising Ala, Val, Leu and Ile 
[0146] Xaa7 is an amino acid residue selected from the 

group comprising Ala, Val, Leu and Ile 
[0147] Xaa8 is an amino acid residue selected from the 

group comprising Glu and Asp, 
[0148] Xaa9 is an amino acid residue selected from the 

group comprising Glu and Asp, and Wherein said amino 
acid residues Xaal, Xaa3, Xaa6, Xaa7, Xaa8 and Xaa9, 
are not involved in antibody binding or to a signi?cantly 
smaller extent as compared to the His and the -Phe-Phe 
binding site. 

[0149] In a speci?c embodiment of the invention, the ?rst of 
at least tWo consecutive amino acid residues predominantly 
involved in the binding of the antibody involve -Lys- and 
-Leu-, and the second of the at least tWo consecutive amino 
acid residues involve -Phe-Phe- embedded Within the folloW 
ing core sequence: 

[0150] Wherein 
[0151] Xaal is an amino acid residue selected from the 

group comprising His, Asn, Gln Lys, and Arg; 
[0152] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0153] Xaa4 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0154] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0155] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, 

[0156] Xaa7 is an amino acid residue selected from the 
group comprising Glu and Asp, and Wherein said amino 
acid residues Xaa2, Xaa3, Xaa4, Xaas, Xaa6, Xaa7 are not 
involved in antibody binding or to a signi?cantly smaller 
extent as compared to the -Lys-Leu and the -Phe-Phe 
binding site. 

[0157] In another embodiment of the invention, an anti 
body or a fragment thereof is provided, Wherein 
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[0158] Xaal is His or Arg, but particularly His; 
[0159] Xaa2 is Gln or Asn, but particularly Gln; 
[0160] Xaa4 is Val or Leu, but particularly Val; 
[0161] Xaa5 is Ala or Val, but particularly Ala; 
[0162] Xaa6 is Glu or Asp, but particularly Glu; and 
[0163] Xaa7 is Asp or Glu, but particularly Asp. 

[0164] In a further embodiment of the invention, the anti 
body or a fragment thereof according to the invention binds to 
at least three distinct binding sites on the [3-amyloid protein 
Wherein said at least three distinct binding sites comprise at 
least one amino acid residue and at least tWo consecutive 
amino acid residues, respectively, Which residues are pre 
dominantly involved in the binding of the antibody, Wherein 
said at least three distinct binding sites are located in close 
proximity to each other on the antigen, separated by at least 
one amino acid residue not involved in antibody binding or to 
a signi?cantly smaller extent as compared to said at least one 
amino acid residue and said at least tWo consecutive amino 
acid residues, respectively, thus forming a conformational 
discontinuous epitope. 
[0165] In a speci?c embodiment of the invention, the ?rst of 
the at least tWo consecutive amino acid residues predomi 
nantly involved in the binding of the antibody involve -Lys 
Leu-, and the second of the at least tWo consecutive amino 
acid residues involve -Phe-Phe-, and the third at least one 
amino residue involves -His- embedded Within the folloWing 
core sequence: 

[0166] Wherein 
[0167] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0168] Xaa4 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0169] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0170] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, 

[0171] Xaa7 is an amino acid residue selected from the 
group comprising Glu and Asp, and Wherein said amino 
acidresidues Xaa2, Xaa3, Xaa4, Xaas, Xaa6, Xaa7 are not 
involved in antibody binding or to a signi?cantly smaller 
extent as compared to the -His-, the -Lys-Leu, and the 
-Phe-Phe- binding site. 

[0172] In another embodiment of the invention, an anti 
body or a fragment thereof is provided, Wherein 

[0173] Xaa2 is Gln or Asn, but particularly Gln; 
[0174] Xaa4 is Val or Leu, but particularly Val; 
[0175] Xaa5 is Ala or Val, but particularly Ala; 
[0176] Xaa6 is Glu or Asp, but particularly Glu; and 
[0177] Xaa7 is Glu or Asp, but particularly Asp. 

[0178] In a speci?c embodiment of the invention, the ?rst of 
the at least tWo consecutive amino acid residues predomi 
nantly involved in the binding of the antibody involve -Lys 
Leu-, and the second of the at least tWo consecutive amino 
acid residues involve -Phe-Phe-, and the third at least one 
amino residue involves -Asp- embedded Within the folloWing 
core sequence: 
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[0179] Wherein 
[0180] Xaal is an amino acid residue selected from the 

group comprising His, Mn, Gln Lys, and Arg; 
[0181] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0182] Xaa4 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0183] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0184] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, and Wherein said amino 
acid residues Xaa2, Xaa3, Xaa4, Xaas, Xaa6, Xaa7 are not 
involved in antibody binding or to a signi?cantly smaller 
extent as compared to the -Asp-, the -Lys-Leu, and the 
-Phe-Phe- binding site. 

[0185] In another embodiment of the invention, an anti 
body or a fragment thereof is provided, Wherein 

[0186] Xaal is His or Arg, but particularly His; 
[0187] Xaa2 is Gln or Asn, but particularly Gln; 
[0188] Xaa4 is Val or Leu, but particularly Val; 
[0189] Xaa5 is Ala or Val, but particularly Ala; and 
[0190] Xaa6 is Glu or Asp, but particularly Glu 

[0191] In a further speci?c embodiment of the invention, an 
antibody or a fragment thereof according to the invention is 
provided, Which binds to 4 distinct binding sites on the 
[3-amyloid protein Wherein said 4 distinct binding sites com 
prise one amino acid residue and tWo consecutive amino acid 
residues, respectively, Which residues are predominantly 
involved in the binding of the antibody, Wherein said 4 distinct 
binding sites are located in close proximity to each other on 
the antigen, separated by at least one amino acid residue not 
involved in antibody binding or to a signi?cantly smaller 
extent as compared to said one amino acid residue and said 
tWo consecutive amino acid residues of the 4 distinct binding 
sites thus forming a conformational discontinuous epitope. 
[0192] In particular, the ?rst of the tWo consecutive amino 
acid residues predominantly involved in the binding of the 
antibody are -Lys-Leu-, and the second of the at least tWo 
consecutive amino acid residues are -Phe-Phe-, the ?rst of the 
single amino residues is -His- and the second of the single 
amino residues is -Asp- embedded Within the folloWing core 
sequence: 

[0193] Wherein 
[0194] Xaa2 is an amino acid residue selected from the 

group comprising Asn and Gln; 
[0195] Xaa4 is an amino acid residue selected from the 

group comprising Ala, Val, Leu, norleucine, Met, Phe, 
and Ile; 

[0196] Xaa5 is an amino acid residue selected from the 
group comprising Ala, Val, Leu, Ser and Ile; 

[0197] Xaa6 is an amino acid residue selected from the 
group comprising Glu and Asp, and Wherein said amino 
acid residues Xaa2, Xaa3, Xaa4, Xaas, Xaa6, Xaa7 are not 
involved in antibody binding or to a signi?cantly smaller 
extent as compared to the -His-, -Asp-, the -Lys-Leu, and 
the -Phe-Phe- binding site. 

[0198] In a speci?c embodiment of the invention, the rec 
ognition and binding sites as de?ned herein before are form 
ing a conformational discontinuous epitope localiZed in a 
region of the [3-amyloid protein betWeen amino acid residue 
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12 to 24, particularly between residues 14 to 23, more par 
ticularly between amino acid residues 14 and 20, Wherein the 
three distinct recognition and binding sites comprising 1 and 
2 amino acid residues, respectively, are located at position 16, 
17, and at position 19 and 20, and at position 14, respectively, 
Which residues are predominantly involved in the binding of 
the [3-amyloid protein and Wherein said three distinct recog 
nition and binding sites are separated by one amino acid 
residue located at position 15 and 18, respectively, Which 
amino acids are not involved in the binding of the antigen or, 
at least, to a substantially smaller extent. 
[0199] In a speci?c embodiment, said consecutive amino 
acidresidues, particularly -Lys-Leu- at position 16 and 17 and 
-Phe-Phe- at position 19 and 20, Which are predominantly 
involved in the binding of the [3-amyloid protein, are embed 
ded into the folloWing core region: 
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[0207] In a further speci?c embodiment, the invention 
relates to the Heavy Chain Variable Region (HCVR) of SEQ 
ID NO: 8. 
[0208] In one embodiment, the invention relates to an anti 
body, Which comprises both the heavy chain variable region 
of SEQ ID NO: 8 and the light chain variable region of SEQ 
ID NO: 7. 
[0209] Also part of the invention is an antibody comprising 
a Light Chain Variable Region (LCVR) or Heavy Chain Vari 
able Region (HCVR) or both, a Light Chain Variable Region 
(LCVR) and a Heavy Chain Variable Region (HCVR) that is 
homolgous to any of the peptides provided in SEQ ID NO: 7 
and 8, respectively. 
[0210] In particular, the invention relates to an antibody or 
a fragment thereof, according to the present invention and as 
described herein before Wherein the Light Chain Variable 
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Val- His- His- Gln- Lys- Leu- Val- Phe- Phe- Ala- Glu- Asp 
12 13 14 15 16 17 1s 19 2o 21 

[0200] In a further speci?c embodiment, said consecutive 
amino acid residues, particularly -Lys- at position 16, -Leu- at 
position 17 and -Phe- Phe- at position 19 and 20, and -His- at 
position 14, Which are predominantly involved in the binding 
of the [3-amyloid protein are embedded into the folloWing 
core region: 

Region (LCVR) has an amino acid sequence that is 90%, 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identi 
cal to the sequence given in SEQ ID NO: 7. 
[0211] Further, the invention relates to an antibody or a 
fragment thereof, according to the present invention and as 
described herein before Wherein the Heavy Chain Variable 

Val- His- His- Gln- Lys- Leu- Val- Phe- Phe- Ala- Glu- Asp 

[0201] In a speci?c embodiment of the invention, the anti 
body according to the invention is raised against an antigen 
fragment Which does not contain said distinct binding site. 
[0202] This shift in the epitopic region may have at least 
partially been caused by the use of a supramolecular antigenic 
construct comprising an antigenic peptide corresponding to 
the amino acid sequence of the [3-amyloid peptide, particu 
larly of [3-amyloid peptide A6146, modi?ed With a hydro 
philic moiety such as, for example, polyethylene glycol 
(PEG), Wherein said hydrophilic moiety is covalently bound 
to each of the termini of the antigenic peptide through at least 
one, particularly one or tWo amino acids such as, for example, 
lysine, glutamic acid and cystein or any other suitable amino 
acid or amino acid analogue capable of serving as a connect 
ing device for coupling the hydrophilic moiety to the peptide 
fragment, as described herein beloW in the immunization 
process. When a PEG is used as the hydrophilic moiety, the 
free PEG termini are covalently bound to phosphatidyletha 
nolamine or any other compound suitable to function as the 
anchoring element, for example, to embed the antigenic con 
struct in the bilayer of a liposome as described herein. 
[0203] Also the use of lipidA as part of the immunization 
protocol may have contributed to a shift in the epitopic region. 
[0204] In a speci?c embodiment of the invention, an anti 
body is provided, Which comprises the Light Chain Variable 
Region (LCVR) of SEQ ID NO: 7. 
[0205] In another speci?c embodiment, the invention 
relates to the Light ChainVariable Region (LCVR) of SEQ ID 
NO: 7. 
[0206] In still another speci?c embodiment of the inven 
tion, an antibody is provided, Which comprises the Heavy 
Chain Variable Region (HCVR) of SEQ ID NO: 8. 
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Region (HCVR) has an amino acid sequence that is 90%, 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identi 
cal to the sequence given in SEQ ID NO: 8. 

[0212] Further, the invention relates to an antibody or a 
fragment thereof, according to the present invention and as 
described herein before Wherein the Light Chain Variable 
Region (LCVR) and the Heavy Chain Variable Region 
(HCVR) together have 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 sequence given in 
SEQ ID NOS: 7 and 8. 

[0213] In another speci?c embodiment, the invention 
relates to the light chain variable region Which has an amino 
acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98% or 99% identical to the sequence given in SEQ ID 
NO: 7. 

[0214] In a further speci?c embodiment, the invention 
relates to the heavy chain variable region Which has an amino 
acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98% or 99% identical to the sequence given in SEQ ID 
NO: 8. 

[0215] In another embodiment of the invention, a poly 
nucleotide is provided comprising a nucleotide sequence 
encoding the antibody according to the invention as described 
herein before. 

[0216] In particular, the invention relates to a polynucle 
otide comprising a nucleotide sequence encoding an antibody 
according to the invention comprising 

[0217] a) at least the nucleotide sequence of the light 
chain variable region of SEQ ID NO: 9 
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[0218] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0219] c) the complementary sequence to (a) and (b) or 
[0220] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0221] In another embodiment, the invention relates to a 
polynucleotide comprising a nucleotide sequence encoding 
an antibody according to the invention comprising 

[0222] a) at least the nucleotide sequence of the light 
chain of SEQ ID NO: 10 

[0223] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0224] c) the complementary sequence to (a) and (b) or 
[0225] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0226] In still another embodiment, the invention relates to 
a polynucleotide comprising a nucleotide sequence encoding 
an antibody according to the invention comprising 

[0227] a) at least the nucleotide sequence of the heavy 
chain variable region of SEQ ID NO: 11. 

[0228] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0229] c) the complementary sequence to (a) and (b) or 
[0230] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0231] In still another embodiment, the invention relates to 
a polynucleotide comprising a nucleotide sequence encoding 
an antibody according to the invention comprising 

[0232] a) at least the nucleotide sequence of the heavy 
chain of SEQ ID NO: 12 or to the complementary 
sequence 

[0233] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0234] c) the complementary sequence to (a) and (b) or 
[0235] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 
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[0236] Also comprised by the invention is a polynucleotide 
comprising 

[0237] a) the nucleotide sequence of SEQ ID NO: 9 
encoding the light chain variable region 

[0238] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0239] c) the complementary sequence to (a) and (b) or 
[0240] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0241] Also comprised by the invention is a polynucleotide 
comprising 

[0242] a) the nucleotide sequence of SEQ ID NO: 10 
encoding the light chain. 

[0243] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0244] c) the complementary sequence to (a) and (b) or 
[0245] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0246] Also comprised by the invention is a polynucleotide 
comprising 

[0247] a) the nucleotide sequence of SEQ ID NO: 11 
encoding the heavy chain variable region 

[0248] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0249] c) the complementary sequence to (a) and (b) or 
[0250] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0251] Also comprised by the invention is a polynucleotide 
comprising 

[0252] a) the nucleotide sequence of SEQ ID NO: 12 
encoding the heavy chain 

[0253] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0254] c) the complementary sequence to (a) and (b) or 
[0255] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 
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[0256] In a further embodiment, the invention relates to any 
nucleotide sequence that hybridizes to 

[0257] a) a nucleotide sequence according to the inven 
tion and as given in SEQ ID NOS: 9, 10, 11 and 12, 
respectively, 

[0258] b) a nucleotide sequence that differ from the 
nucleotide sequence of (a) in codon sequence due to the 
degeneracy of the genetic code 

[0259] c) the complementary sequence to (a) and (b) or 
[0260] d) a fragment of a nucleotide sequence of (a), (b) 

or (c) comprising a contiguous stretch of nucleotides 
selected from the group consisting of at least 20 contigu 
ous nucleotides, at least 25 contiguous nucleotides, at 
least 30 contiguous nucleotides, at least 35 contiguous 
nucleotides, at least 40 contiguous nucleotides, at least 
45 contiguous nucleotides, and at least 50 contiguous 
nucleotides. 

[0261] In particular, the the invention relates to any nucle 
otide sequence that hybridizes under conventional hybridiza 
tion conditions, particularly under stringent hybridization 
conditions, to a nucleotide sequence according to the inven 
tion and as given in SEQ ID NOS: 9, 10, 11 and 12, respec 
tively, particularly to the complementary strand thereof. 
[0262] In a further embodiment, the invention relates to any 
nucleotide sequence that hybridizes to a nucleotide sequence 
according to the present invention and as given in SEQ ID 
NOS: 9, 10, 11 and 12, respectively, particularly to the 
complementary strand thereof, under conventional hybridiza 
tion conditions at Which 5><SSPE, 1% SDS, l><Denhardts 
solution is used as a solution and/or hybridization tempera 
tures are betWeen 35° C. and 70° C., preferably 650 C. After 
hybridization, Washing is preferably carried out ?rst With 
2><SSC, 1% SDS and subsequently With 0.2><SSC at tempera 
tures betWeen 35° C. and 70° C., preferably at 65° C. (regard 
ing the de?nition of SSPE, SSC and Denhardts solution (see 
Sambrook et al. loc. cit.). 
[0263] In particular, the invention relates to any nucleotide 
sequence that hybridizes to a nucleotide sequence according 
to the present invention and as given in SEQ ID NOS: 9, 10, 
11 and 12, respectively, particularly to the complementary 
strand thereof, under stringent hybridization conditions as for 
instance described in Sambrook et al, supra, more particularly 
under stringent hybridization conditions Where hybridization 
and Washing occurs at 65° C. as indicated above. 
[0264] In a speci?c embodiment the present invention pro 
vides an antibody, particularly a bifunctional antibody, but 
especially a monoclonal antibody, particularly a bifunctional 
monoclonal antibody, including any functionally equivalent 
antibody or functional parts thereof, Which antibody has the 
characteristic properties of an antibody produced by a hybri 
doma cell line selected from the group consisting of PP 12H3, 
FP l2H3-C2, and PP 12H3 -G2 deposited on Dec. 1, 2005 and 
Dec. 9, 2005, respectively, as DSM ACC2752, DSM ACC 
2750 and DSM ACC2751, respectively. 
[0265] More particularly, the invention relates to an anti 
body including any functionally equivalent antibody or func 
tional parts thereof produced by hybridoma cell line FP 12H3, 
deposited on Dec. 1, 2005 and Dec. 9, 2005, respectively as 
DSM ACC2752. 
[0266] More particularly, the invention relates to a mono 
clonal antibody including any functionally equivalent anti 
body or functional parts thereof produced by hybridoma cell 
line FP l2H3-C2, deposited on Dec. 1,2005 and Dec. 9,2005, 
respectively as DSM ACC2750. 
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[0267] More particularly, the invention relates to a mono 
clonal antibody including any functionally equivalent anti 
body or functional parts thereof produced by hybridoma cell 
line FP l2H3-G2, deposited on Dec. 1, 2005 and Dec. 9, 
2005, respectively as DSM ACC2751. 
[0268] In another speci?c embodiment the present inven 
tion provides an antibody, particularly a bifunctional anti 
body, but especially a monoclonal antibody, particularly a 
bifunctional monoclonal antibody, including any function 
ally equivalent antibody or functional parts thereof, Which 
antibody has the characteristic properties of an antibody pro 
duced by hybridoma cell line ET 7E3 deposited on Dec. 8, 
2005 as DSM ACC2755. 

[0269] More particularly, the invention relates to a mono 
clonal antibody including any functionally equivalent anti 
body or functional parts thereof produced by hybridoma cell 
line ET 7E3, deposited on Dec. 8, 2005 as DSM ACC2755. 
[0270] In another speci?c embodiment the present inven 
tion provides an antibody, particularly a bifunctional anti 
body, but especially a monoclonal antibody, particularly a 
bifunctional monoclonal antibody, including any function 
ally equivalent antibody or functional parts thereof, Which 
antibody has the characteristic properties of an antibody pro 
duced by hybridoma cell line E] 7H3 deposited on Dec. 8, 
2005 as DSM ACC2756. 

[0271] More particularly, the invention relates to a mono 
clonal antibody including any functionally equivalent anti 
body or functional parts thereof produced by hybridoma cell 
line E] 7H3, deposited on Dec. 8, 2005 as DSM ACC2756. 
[0272] It is another object of the present invention to pro 
vide methods and compositions comprising an antibody 
according to the invention and as described herein before for 
the prevention and/ or therapeutic treatment and/ or alleviation 
of the effects of diseases and disorders 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 amyloi 
dosis and age-related amyloidosis such as diseases 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), including diseases or con 
ditions 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 Par 
kinson-Dementia complex; as Well as other diseases and con 
ditions 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 Diabetis; senile 
cardiac amyloidosis; endocrine tumors, and others, including 
macular degeneration, for example, by passively immunizing 
a human or animal With an antibody according to the inven 
tion and as described herein before. 

[0273] Another object of the present invention is to provide 
a method of using a monoclonal antibody and/or a functional 
part thereof according to the invention and compositions 
comprising an antibody according to the invention and as 
described herein before for diagnosing and therapeutic inter 
vention of diseases and disorders Which are caused by or 
associated With amyloid or amyloid-like proteins including 
amyloidosis, a group of diseases and disorders associated 
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With amyloid plaque formation including secondary amyloi 
dosis and age-related amyloidosis such as diseases 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), including diseases or con 
ditions 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 Par 
kinson-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 Diabetis; senile cardiac amyloidosis; 
endocrine tumors, and others, including macular degenera 
tion. 

[0274] In particular, it is an object of the present invention 
to provide a method of using a monoclonal antibody and/ or a 
functional part thereof according to the invention and com 
positions comprising an antibody, particularly a bispeci?c or 
bi-effective antibody but especially a bispeci?c or bi-effec 
tive monoclonal antibody according to the invention and as 
described herein before for reducing and preventing the 
occurrence of neurological disorders, including but not lim 
ited to AlZheimer’s Disease. 

[0275] The compositions according to the present inven 
tion comprise an antibody, particularly a bispeci?c or bi 
effective antibody, according to the invention and as 
described herein before including any functionally equivalent 
antibody or functional parts thereof, particularly in a thera 
peutically effective amount or, more particularly, a mono 
clonal antibody, especially a bispeci?c or bi-effective mono 
clonal antibody, according to the invention and as described 
herein before including any functionally equivalent antibody 
or functional parts thereof, particularly in a therapeutically 
effective amount and, optionally, a pharmaceutically accept 
able carrier and/or a diluent and/or an excipient. 

[0276] Particularly, the composition according to the 
present invention comprises an antibody, particularly a 
monoclonal antibody including any functionally equivalent 
antibody or functional parts thereof Which antibody is 
capable of inhibiting the aggregation of amyloid monomeric 
peptides, speci?cally [3-amyloidmonomeric peptides such as, 
for example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, 
or 1-43, but especially A6142 monomeric peptides, into high 
molecular polymeric amyloid ?brils or ?laments and, option 
ally, a pharmaceutically acceptable carrier and/or a diluent 
and/ or an excipient. 

[0277] In a further embodiment of the invention a compo 
sition is provided comprising an antibody, particularly a 
monoclonal antibody, including any functionally equivalent 
antibody or functional parts thereof, Which antibody, upon 
co-incubation, particularly upon co-incubation at a molar 
concentration ratio of up to 1:100, more particularly at a 
molar concentration ratio of betWeen 1:30 and 1:100, but 
especially at a molar concentration ratio of 1:100, With amy 
loid monomeric peptides, particularly [3-amyloid monomeric 
peptides such as, for example, AB monomeric peptides 1-39; 
1-40, 1-41,1-42, or 1-43, but especially A6142 monomeric 
peptides, inhibits the aggregation of the AB monomers into 
high molecular polymeric ?brils or ?laments. In particular, 
said inhibition amounts to at least 50%, particularly to at least 
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65%, more particularly to at least 75%, even more particu 
larly to at least 80%, but especially to at least 85%-90%, or 
more as compared to the respective amyloid peptide mono 
mers incubated in buffer (control) and, optionally, a pharma 
ceutically acceptable carrier and/or a diluent and/ or an excipi 
ent. 

[0278] In particular, the co-incubation of the antibody 
according to the invention With amyloid monomeric peptides 
is carried out for 48 hours at a temperature of 370 C. 
[0279] The aggregation inhibition potential of the antibody 
according to the invention may be determined by density 
gradient ultracentrifugation folloWed by a SDS-PAGE sedi 
mentation analysis on a preformed gradient and/or by a 
thio?avin T (Th-T) ?uorescent assay. 
[0280] The present invention further provides a composi 
tion comprising an antibody Which is capable of disaggregat 
ing high molecular polymeric amyloid ?brils or ?laments 
formed by the aggregation of amyloid monomeric peptides, 
speci?cally [3-amyloid monomeric peptides such as, for 
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially A6142 monomeric peptides and, option 
ally, a pharmaceutically acceptable carrier and/or a diluent 
and/or an excipient. 
[0281] Through the disaggregation of amyloidogenic poly 
meric ?brils or ?laments the antibodies according to the 
present invention are capable of preventing or sloWing doWn 
the formation of amyloid plaques Which leads to an allevia 
tion of the symptoms associated With the disease and a delay 
or reversal of its progression. 
[0282] In another embodiment of the invention a composi 
tion is provided comprising an antibody, particularly a mono 
clonal antibody, including any functionally equivalent anti 
body or functional parts thereof, Which antibody, upon 
co-incubation at a molar concentration ratio of betWeen 1:30 
and 1:100, particularly at a ratio of 1:100, With preformed 
high molecular polymeric amyloid ?brils or ?laments formed 
by the aggregation of amyloid monomeric peptides, particu 
larly [3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especially A6142 monomeric peptides, particularly upon co 
incubation for 24 hours at a temperature of 370 C., is capable 
of disaggregating the preformed polymeric ?brils or ?la 
ments 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 and, optionally, 
a pharmaceutically acceptable carrier and/ or a diluent and/or 
an excipient. 
[0283] The disaggregation potential of the antibody 
according to the invention may be determined by density 
gradient ultracentrifugation folloWed by a SDS-PAGE sedi 
mentation analysis on a preformed gradient and/or by a 
thio?avin T (Th-T) ?uorescent assay. 
[0284] The present invention further provides a composi 
tion comprising an antibody or functional parts thereof Which 
antibody is conformationally sensitive, particularly in an 
effective amount, more particularly in a therapeutically effec 
tive amount. 

[0285] In a further embodiment of the invention composi 
tion is provided comprising an antibody is provided, but 
especially a monoclonal antibody, including any functionally 
equivalent antibody or functional parts thereof, Which anti 
body, upon co-incubation With preformed high molecular 
polymeric amyloid ?brils or ?laments formed by the aggre 
gation of amyloid monomeric peptides, particularly [3-amy 
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loid monomeric peptides such as, for example, AB mono 
meric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially 
A6142 monomeric peptides, particularly upon co-incubation 
for 24 hours at a temperature of 370 C., is capable of inducing 
a transition of the [3-sheet conformation toWards an ot-helix 
and/ or a random coil conformation, but particularly a random 
coil conformation, even more particularly a random coil con 
formation at a given location in the molecule, especially in the 
environment of Val12 of the AB protein, Which leads to an 
increase of the random coil conformation at the expense of the 
[3-sheet conformation and an improved solubiliZation of the 
preformed high molecular polymeric amyloid ?brils or ?la 
ments and, optionally, a pharmaceutically acceptable carrier 
and/ or a diluent and/ or an excipient. In particular the decrease 
of the [3-sheet conformation amounts to at least 30%, particu 
larly to at least 35%, and more particularly to at least 40% and 
more as compared to the respective preformed amyloid poly 
meric ?brils or ?laments incubated in buffer (control). 

[0286] The antibody’s potential in inducing a transition in 
the secondary structure is determined by solid state 13C 
NMR spectroscopy but, in particular, by measuring the inte 
gral intensities of the conformations of Val 12 C6 in the 
A6142 peptide. 
[0287] The present invention further provides a composi 
tion comprising an antibody, particularly a monoclonal anti 
body, including any functionally equivalent antibody or func 
tional parts thereof, particularly in a therapeutically effective 
amount, Which antibody is bifunctional in that it exhibits both 
an aggregation inhibition property as Well as a disaggregation 
property as de?ned herein before, preferably paired With a 
high degree of conformational sensitivity and, optionally, a 
pharmaceutically acceptable carrier and/or a diluent and/or 
an excipient. 

[0288] In still another embodiment of the invention a com 
position is provided comprising a bifunctional antibody, but 
especially a bifunctional monoclonal antibody, including any 
functionally equivalent antibody or functional parts thereof, 
Which antibody, upon co-incubation With amyloid mono 
meric peptides, particularly [3-amyloid monomeric peptides 
such as, for example, AB monomeric peptides 1-39; 1-40, 
1-41, 1-42, or 1-43, but especially A6142 monomeric pep 
tides, inhibits the aggregation of the AB monomers into high 
molecular polymeric ?brils and, in addition, upon co-incuba 
tion With preformed high molecular polymeric amyloid ?brils 
or ?laments formed by the aggregation of amyloid mono 
meric peptides, particularly [3-amyloid monomeric peptides 
such as, for example, AB monomeric peptides 1-39; 1-40, 
1-41, 1-42, or 1-43, but especially A6142 monomeric pep 
tides, is capable of disaggregating the preformed polymeric 
?brils or ?laments and, optionally, a pharmaceutically 
acceptable carrier and/ or a diluent and/or an excipient. 

[0289] In a speci?c embodiment of the invention the co 
incubation of the bifunctional antibody according to the 
invention, but especially of the bifunctional monoclonal anti 
body according to the invention With amyloid monomeric 
peptides and preformed high molecular polymeric amyloid 
?brils or ?laments, respectively, takes place at a molar con 
centration ratio of up to 1:100, particularly at a ratio of 
betWeen 1:30 and 1:100, and more particularly at a ration of 
1:100. 

[0290] In a further speci?c embodiment of the invention 
co-incubation With amyloid monomeric peptides and pre 

Nov. 25, 2010 

formed high molecular polymeric amyloid ?brils or ?laments 
is done for 48 hours and 24 hours, respectively, at a tempera 
ture of 370 C. 

[0291] In still another speci?c embodiment of the invention 
a composition is provided comprising a bifunctional antibody 
according to the invention, but especially a bifunctional 
monoclonal antibody according to the invention Which is 
capable of disaggregating the preformed polymeric ?brils or 
?laments by at least 10%, particularly by at least 25%, more 
particularly by at least 35%, even more particularly by at least 
50%, but especially by at least 60-70% or more and, option 
ally, a pharmaceutically acceptable carrier and/or a diluent 
and/or an excipient. 

[0292] In still another speci?c embodiment of the invention 
a composition is provided comprising a bifunctional antibody 
according to the invention, but especially a bifunctional 
monoclonal antibody according to the invention inhibits the 
aggregation of amyloid monomeric peptides, particularly 
[3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especially A6142 monomeric peptides by at least 50%, par 
ticularly 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) and, option 
ally, a pharmaceutically acceptable carrier and/or a diluent 
and/or an excipient. 

[0293] In particular, the present invention provides a com 
position comprising an antibody, particularly a monoclonal 
antibody, including any functionally equivalent antibody or 
functional parts thereof, Which antibody mediates the inhibi 
tion of polymeriZation of amyloid monomeric peptides, spe 
ci?cally [3-amyloid monomeric peptides such as, for 
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially a A6142 monomeric peptides and/or 
induces solubiliZation of preformed high molecular poly 
meric amyloid ?brils or ?laments formed by the aggregation 
of amyloid monomeric peptides, particularly [3-amyloid 
monomeric peptides such as, for example, AB monomeric 
peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especiallyA[3 L42 
monomeric peptides, through speci?c and direct binding of 
the antibody to the AB ?bers, Which leads to a transition of 
secondary conformation and, optionally, a pharmaceutically 
acceptable carrier and/ or a diluent and/ or an excipient. 

[0294] The present invention further provides a composi 
tion comprising an antibody, particularly a monoclonal anti 
body, including any functionally equivalent antibody or func 
tional parts thereof, Which antibody directly and speci?cally 
binds to 3-amyloid ?bers such as, for example, ?bers com 
prising AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 
1-43, but especially to ?bers comprising A6142 monomeric 
peptides and/or induces solubiliZation of preformed high 
molecular polymeric amyloid ?brils or ?laments formed by 
the aggregation of amyloid monomeric peptides, particularly 
[3-amyloid monomeric peptides such as, for example, AB 
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but 
especially A6142 monomeric peptides, by targeting and spe 
ci?cally binding to an epitopic region of the [3-amyloid pro 
tein, particularly an epitopic region of the AB polypeptide 
con?ned by amino acid residues aan-aam With n being an 
integerbetWeen2 and 15, particularly betWeen 5 and 15, more 
particularly betWeen 8 and 15, even more particularly 
betWeen 10 and 15 and m being an integer betWeen 3 and 17, 
particularly betWeen 6 and 17, more particularly betWeen 9 






































































