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The present invention discloses the differential expression of
the ABCAL gene in specific brain regions of Alzheimer’s
discase patients. Based on this finding, this invention pro-
vides a method for diagnosing or prognosticating a neuro-
degenerative disease, in particular Alzheimer’s disease, in a
subject, or for determining whether a subject is at increased
risk of developing such a disease. Furthermore, this inven-
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Differential expression of ABCA1 as determined by
RT- PCR analysis
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Figure 5: Alignment of ABCA1 RT-PCR primers
~with ABCA1 cDNA (GenBank

accession number AF285167)

.1 TGTTGCATCCCCCTTAGAAIGT 22

10031 TGTTGCATCCCCCTTAGAATGT 10052

21 CTTTGTTCATCATTGGCCCIC 1

HELHL T TEET T

10124 CTTTGITCATCATTGGCCCTC 10144
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Figure 6: SEQ ID NO.1:
~amino acid sequence of
human ABCA1

Length: 2261 aa
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2001 LTGREHVEFF ALLRGVPEKE VGKVGEWAIR KLGLVKYGEK YAGNYSGGNK
2051 RKLSTAMALI GGPPVVFLDE PTTGMDPKAR RFLWNCALSV VKEGRSVVLT
5101 SHSMEECEAL CTRMAIMVNG RFRCLGSVQH LKNRFGDGYT IVVRIAGSNP
2151 DLKPVQDFFG LAFPGSVPKE KHRNMLOYQL PSSLSSLARI FSILSQSKKR
2201 LHIEDYSVSQ TTLDQVFVNF AKDQSDDDHL KDLSLHKNQT VVDVAVLTSF
2251 LQDEKVKESY V ' :
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DIAGNOSTIC AND THERAPEUTIC USE OF AN
ATP-BINDING CASSETTE GENE AND PROTEIN
FOR NEURODEGENERATIVE DISEASES

[0001] The present invention relates to methods of diag-
nosing, prognosticating, and monitoring the progression of
neurodegenerative diseases in a subject. Furthermore, meth-
ods of therapy control and screening for modulating agents
of neurodegenerative discases are provided. The invention
also discloses pharmaceutical compositions, kits, and
recombinant animal models.

[0002] Neurodegenerative diseases, in particular Alzhe-
imer’s disease (AD), have a strongly debilitating impact on
a patient’s life. Furthermore, these diseases constitute an
enormous health, social, and economic burden. AD is the
most common neurodegenerative disease, accounting, for
about 70% of all dementia cases, and it is probably the most
devastating age-related neurodegenerative condition affect-
ing about 10% of the population over 63 years of age and up
to 45% over age 85 (for a recent review see Vickers et al,
Progress in Neurobiology 2000, 60: 139-165). Presently, this
amounts to an estimated 12 million cases in the US, Europe,
and Japan. This situation will inevitably worsen with the
demographic increase in the number of old people (“aging of
the baby boomers”) in developed countries. The neuropatho-
logical hallmarks that occur in the brains of individuals with
AD are senile plaques, composed of amyloid-f protein, and
profound cytoskeletal changes coinciding with the appear-
ance of abnormal filamentous structures and the formation
of neurofibrillary tangles.

[0003] The amyloid-f (AP) protein evolves from the
cleavage of the amyloid precursor protein (APP) by different
kinds of proteases. The cleavage by the f/y-secretase leads
to the formation of A peptides of different lengths, typically
a short more soluble and slow aggregating peptide consist-
ing of 40 amino acids and a longer 42 amino acid peptide,
which rapidly aggregates outside the cells, forming the
characteristic amyloid plaques (Sclkoe, Physiological Rev
2001, 81: 741-66; Greenfield et al., Frontiers Bioscience
2000, 5: D72-83). Two types of plaques, diffuse plaques and
neuritic plaques, can be detected in the brain of AD patients,
the latter ones being the classical, most prevalent type. They
are primarily found in the cerebral cortex and hippocampus.
The neuritic plaques have a diameter of 50 ¢m to 200 gm and
are composed of insoluble fibrillar amyloids, fragments of
dead neurons, of microglia and astrocytes, and other com-
ponents such as neurotransmitters, apolipoprotein E, gly-
cosaminoglycans, «l-antichymotrypsin and others. The
generation of toxic Af deposits in the brain starts very early
in the course of AD, and it is discussed to be a key player
for the subsequent destructive processes leading to AD
pathology. The other pathological hallmarks of AD are
neurofibrillary tangles (NFTs) and abnormal neurites,
described as neuropil threads (Braak and Braak, Acta Neu-
ropathol 1991, 82: 239-259). NFTs emerge inside neurons
and consist of chemically altered tau, which forms paired
helical filaments twisted around each other. Along the for-
mation of NFTs, a loss of neurons can be observed. It is
discussed that said neuron loss may be due to a damaged
microtubule-associated transport system (Johnson and Jen-
kins, J Alzheimers Dis 1996, 1: 38-58; Johnson and Harti-
gan, J Alzheimers Dis 1999, 1: 329-351). The appearance of
neurofibrillary tangles and their increasing number corre-
lates well with the clinical severity of AD (Schmitt et al.,
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Neurology 2000, 55: 370-376). AD is a progressive discase
that is associated with early deficits in memory formation
and ultimately leads to the complete erosion of higher
cognitive function. The cognitive disturbances include
among other things memory impairment, aphasia, agnosia
and the loss of executive functioning. A characteristic fea-
ture of the pathogenesis of AD is the selective vulnerability
of particular brain regions and subpopulations of nerve cells
to the degenerative process. Specifically, the temporal lobe
region and the hippocampus are affected early and more
severely during the progression of the disease. On the other
hand, neurons within the frontal cortex, occipital cortex, and
the cerebellum remain largely intact and are protected from
neurodegeneration (Terry et al., Annals of Neurology 1981,
10: 184-92). The age of onset of AD may vary within a range
of 50 years, with early-onset AD occurring in people
younger than 65 years of age, and late-onset of AD occurring
in those older than 65 years. About 10% of all AD cases
suffer from early-onset AD, with only 1-2% being familial,
inherited cases.

[0004] Currently, there is no cure for AD, nor is there an
effective treatment to halt the progression of AD or even to
diagnose AD ante-mortem with high probability. Several
risk factors have been identified that predispose an indi-
vidual to develop AD, among them most prominently the
epsilon 4 allele of the three different existing alleles (epsilon
2, 3, and 4) of the apolipoprotein E gene (ApoE) (Strittmat-
ter et al., Proc Natl Acad Sci USA 1993, 90: 1977-81; Roses,
Ann NY Acad Sci 1998, 855: 738-43). Efforts to detect
further susceptibility genes and disease-linked polymor-
phisms, lead to the assumption that specific regions and
genes on human chromosomes 10 and 12 may be associated
with late-onset AD (Myers et al., Science 2000, 290: 2304-5;
Bertram et al., Science 2000, 290: 2303; Scott ¢t al.,, Am J
Hum Genet 2000, 66: 922-32).

[0005] Although there are rare examples of early-onset
AD which have been attributed to genetic defects in the
genes for amyloid precursor protein (APP) on chromosome
21, presenilin-1 on chromosome 14, and presenilin-2 on
chromosome 1, the prevalent form of late-onset sporadic AD
is of hitherto unknown etiologic origin. The mutations found
to date account for only half of the familial AD cases, which
is less than 2% of all AD patients. The late onset and
complex pathogenesis of neurodegenerative disorders pose a
formidable challenge to the development of therapeutic and
diagnostic agents. It is crucial to expand the pool of potential
drug targets and diagnostic markers. It is therefore an object
of the present invention to provide insight into the patho-
genesis of neurological diseases and to provide methods,
materials, agents, compositions, and animal models which
are suited inter alia for the diagnosis and development of a
treatment of these diseases. This object has been solved by
the features of the independent claims. The subclaims define
preferred embodiments of the present invention.

[0006] A number of studies on the etiology of AD have
pointed to a role of dysregulated cholesterol levels to be
associated with an increased risk of developing the disease.
This puts AD in the context of other neuro-degenerative
disorders caused by unique genetic defects in either choles-
terol biosynthesis (e.g. Smith-Lemli-Opitz syndrome and
desmosterolosis) or intracellular transport of cholesterol
(Niemann-Pick Type C disease). However, while the latter
syndroms and diseases are autosomal recessive diseases
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caused by defects in one particular gene only (for review,
Nwokoro et al., Mol. Genet. Metab. 2001, 74: 105-119), the
late onset form of AD is considered to be a complex and
genetically heterogeneous disorder caused by widespread
polymorphisms with low penetrance but high prevalence
(Tanzi and Bertram, Neuron 2001, 32: 181-184).

[0007] Regarding AD, an early hallmark finding was that
a particular allele of the ApoE apolipoprotein, namely the
epsilon 4 allele, is associated with an increased risk and
early onset of AD (Corder et al., Science 1993, 261: 921-
923). ApoE is a lipoprotein found at high levels in both,
plasma and brain. In peripheral tissues (i.c. outside the liver)
it is involved in the degradation of cholesterol- and triglyc-
eride-rich low density lipoprotein (LDL) particles. ApoE can
bind to the LDL receptor, and it is the affinity of the binding
to this receptor that determines the role of the different
allelic ApoE forms in arteriosclerosis and AD, i.e. the
epsilon 2 allele has a certain cholesterol lowering effect in
plasma and is associated with a decreased risk of AD while
the epsilon 4 allele is associated with elevated plasma
cholesterol levels and an increased risk of AD (for review,
Golde and Eckman, Drug Discovery Today 2001, 6: 1049-
1055). However, more than 85% of the variability of the
plasma cholesterol is independent of the carrier’s ApoE
genotype (Breslow, Annu. Rev. Genet. 2000, 34: 233-254).
Furthermore, it is widely agreed that the vast majority of the
brain’s cholesterol is synthesized in situ (Dictschy and
Turley, Curr. Opin. Lipidol. 2001, 12: 103-112) and, there-
fore, the role ApoE is playing in the brain is likely restricted
to regional cholesterol redistribution and a potential direct
effect on aggregation of APP-derived A beta 40/A beta
42-peptides (Mahley, Science 1988, 240: 622-631; Castano
et al., Biochem. J. 1995, 306: 599-604).

[0008] Recently, it has been recognized that cholesterol
levels in the membrane and/or the cellular ratio of free
cholesterol to cholesterol esters would directly impact on
membrane fluidity and, indirectly, on the processing of the
amyloid precursor protein by the counteracting alpha- and
beta-/gamma-secretases. Cholesterol depletion from cells
was demonstrated to impair the amyloidogenic beta-/
gamma-secretase-dependent pathway while favoring the
non-amyloidogenic  alpha-secretase-dependent  pathway
(Golde and Eckman, Drug Discovery Today 2001, 6: 1049-
1055; Simons et al., Newrology 2001, 57 1089-1093;
Wolozin, Proc. Natl. Acad. Sci. U.S.A. 2001, 98: 5371-5373;
Puglielli et al., Nat. Cell Biol. 2001, 3: 905-912). Together,
the picture that emerges is that an overall lowering of
cellular cholesterol levels in cells is of benefit with respect
to developing AD. This is further and strongly supported by
epidemiologic studies using drugs that block de novo syn-
thesis of cholesterol in the whole body, including the brain.
Such treatment markedly reduced the incidence of AD in the
investigated populations (Wolozin et al., Arch. Neurol. 2000,
57: 1439-1443; Jick et al., Lancet 2000, 356: 1627-1631).
The same beneficial impact of cholesterol lowering drugs
was observed in experimental animal models of AD (Refolo
et al., Neurobiol. Dis. 2000, 7: 321-331; Fassbender et al.,
Proc. Natl. Acad. Sci U.S.A. 2001, 98: 5856-5861). Given
that the brain’s cholesterol is synthesized in situ, there is a
need for a homeostatic mechanism of reverse transport of
cholesterol from the brain to the liver for bile acid produc-
tion and excretion. The current opinion is that a major
pathway for reverse transport involves the enzymatic for-
mation of 24-hydroxycholesterol (“cerebrosterol”), its dif-
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fusion across cellular membranes and the blood-brain-bar-
rier, and the subsequent transport via circulation to the liver
for extraction, modification, and excretion (Dietschy and
Turley, Curr. Opin. Lipidol. 2001, 12: 105-112). Interest-
ingly, CYP46, the enzyme that catalyses the formation of
24-hydroxycholesterol, is almost exclusively found in brain
tissue, thus corroborating the idea of a specialized homeo-
static function of this pathway (Liitjohann et al., Proc. Natl.
Acad. Sci. US.A. 1996, 93: 9799-9804; Lund et al., Proc.
Natl. Acad. Sci. U.S.A. 1999, 96: 7238-7243). In fact, plasma
levels of 24-hydroxycholesterol have been suggested as
stage markers of neurological diseases including AD (Papas-
sotiropoulos et al., NeuroReport 2000, 11: 1959-62; Bretil-
lon et al., Neurosci. Lett. 2000, 293: 87-90; Bogdanovic et
al., Neurosci. Lert. 2001, 314: 45-48).

[0009] The instant invention discloses the differential
expression of ABCA1, a member of the large and well
investigated family of ATP-binding cassette transporters, in
different regions of the AD brain but not in the brains of
healthy age-matched control individuals. ABCAL1 is a 2261
amino acid protein encoded by the ABCA1 gene on chro-
mosome 9 (Santamarina-Fojo et al., Proc. Natl. Acad. Sci.
US.A. 2000, 97: 7987-7992; GenBank accession number
AF275948). ATP-binding cassette transporters make up a
family of membrane-embedded transport proteins that uti-
lize the energy of ATP-hydrolysis to accomplish vectorial
trans-membrane transport of cargo molecules like ions,
metabolites, protein fragments and others. Well-known
members of this family are the MDR1, TAP and CFTR
transporters, having roles in multidrug resistance, peptide
presentation by MHC class I molecules, and cystic fibrosis,
respectively (for recent review, Dean et al., Genome Res.
2001, 11: 1156-1166).

[0010] ABCA1 has been shown to act as an energy-
dependent reverse cholesterol and phospholipid transporter
in macrophages (for review, Oram and Lawn, J. Lipid. Res.
2001, 42: 1173-1179). ABCA1 mRNA was found in the
following tissues: liver, intestine, placenta, adipose, adrenal
glands, macrophages, and spleen (Langmann et al., Bio-
chem. Biophys. Res. Comm. 1999, 257: 29-33; Chawla et al.,
Science 2001, 294: 1866-1870). Mutations in the ABCA1
gene lead to Tangier disease and familial high density
lipoprotein deficiency (Brooks-Wilson et al., Nat. Gener.
1999, 22: 336-345; Bodzioch et al., Nat. Genet. 1999, 22:
347-351; Rust et al., Nat. Gener. 1999, 22: 352-355; Oram
and Lawn, J. Lipid. Res. 2001,42: 1173-1179). The potential
of ABCAL as a diagnostic marker and therapeutic target for
arteriosclerosis, coronary artery disease, cardiovascular dis-
eases and lipid disorders in general has been recognized
(W000/55318, W0O00/78971, WO00/78972, W000/18912,
W001/15676, WO01/70810). However, no mutations in the
ABCAL1 gene have been found to be associated with a
pathological phenotype of said neurodegenerative disorders
and to date no experiments have been described that dem-
onstrate a relationship between the dysregulation of ABCAL
gene expression and the pathology of neurodegenerative
diseases, in particular AD. Such a link, as disclosed in the
present invention, offers new ways, inter alia, for the diag-
nosis and treatment of said diseases.

[0011] The singular forms “a”, “an”, and “the” as used
herein and in the claims include plural reference unless the
context dictates otherwise. For example, “a cell” means as
well a plurality of cells, and so forth. The term “and/or” as
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used in the present specification and in the claims implies
that the phrases before and after this term are to be consid-
ered either as alternatives or in combination. For instance,
the wording “determination of a level and/or an activity”
means that either only a level, or only an activity, or both a
level and an activity are determined. The term “level” as
used herein is meant to comprise a gage of, or a measure of
the amount of, or a concentration of a transcription product,
for instance an mRNA, or a translation product, for instance
a protein or polypeptide. The term “activity” as used herein
shall be understood as a measure for the ability of a
transcription product or a translation product to produce a
biological effect or a measure for a level of biologically
active molecules. The term “activity” also refers to enzy-
matic activity. The terms “level” and/or “activity” as used
herein further refer to gene expression levels or gene activ-
ity. Gene expression can be defined as the utilization of the
information contained in a gene by transcription and trans-
lation leading to the production of a gene product. “Dys-
regulation” shall mean an upregulation or downregulation of
gene expression. A gene product comprises either RNA or
protein and is the result of expression of a gene. The amount
of a gene product can be used to measure how active a gene
is. The term “gene” as used in the present specification and
in the claims comprises both coding regions (exons) as well
as non-coding regions (e.g. non-coding regulatory clements
such as promoters or enhancers, introns, leader and trailer
sequences). The term “ORF” is an acronym for “open
reading frame” and refers to a nucleic acid sequence that
does not possess a stop codon in at least one reading frame
and therefore can potentially be translated into a sequence of
amino acids. “Regulatory elements” shall comprise induc-
ible and non-inducible promoters, enhancers, operators, and
other elements that drive and regulate gene expression. The
term “fragment” as used herein is meant to comprise e.g. an
alternatively spliced, or truncated, or otherwise cleaved
transcription product or translation product. The term
“derivative” as used herein refers to a mutant, or an RNA-
edited, or a chemically modified, or otherwise altered tran-
scription product, or to a mutant, or chemically modified, or
otherwise altered translation product. For instance, a
“derivative” may be generated by processes such as altered
phosphorylation, or glycosylation, or acetylation, or lipida-
tion, or by altered signal peptide cleavage or other types of
maturation cleavage. These processes may occur post-trans-
lationally. The term “modulator” as used in the present
invention and in the claims refers to a molecule capable of
changing or altering the level and/or the activity of a gene,
or a transcription product of a gene, or a translation product
of a gene. Preferably, a “modulator” is capable of changing
or altering the biological activity of a transcription product
or a translation product of a gene. Said modulation, for
instance, may be an increase or a decrease in enzyme
activity, a change in binding characteristics, or any other
change or alteration in the biological, functional, or immu-
nological properties of said translation product of a gene.
The terms “agent”, “reagent”, or “compound” refer to any
substance, chemical, composition or extract that have a
positive or negative biological effect on a cell, tissue, body
fluid, or within the context of any biological system, or any
assay system examined. They can be agonists, antagonists,
partial agonists or inverse agonists of a target. Such agents,
reagents, or compounds may be nucleic acids, natural or
synthetic peptides or protein complexes, or fusion proteins.
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They may also be antibodies, organic or anorganic mol-
ecules or compositions, small molecules, drugs and any
combinations of any of said agents above. They may be used
for testing, for diagnostic or for therapeutic purposes. The
terms “oligonucleotide primer” or “primer” refer to short
nucleic acid sequences which can anneal to a given target
polynucleotide by hybridization of the complementary base
pairs and can be extended by a polymerase. They may be
chosen to be specific to a particular sequence or they may be
randomly selected, ¢.g. they will prime all possible
sequences in a mix. The length of primers used herein may
vary from 10 nucleotides to 80 nucleotides. “Probes” are
short nucleic acid sequences of the nucleic acid sequences
described and disclosed herein or sequences complementary
therewith. They may comprise full length sequences, or
fragments, derivatives, isoforms, or variants of a given
sequence. The identification of hybridization complexes
between a “probe” and an assayed sample allows the detec-
tion of the presence of other similar sequences within that
sample. As used herein, “homolog or homology” is a term
used in the art to describe the relatedness of a nucleotide or
peptide sequence to another nucleotide or peptide sequence,
which is determined by the degree of identity and/or simi-
larity between said sequences compared. The term “variant”
as used herein refers to any polypeptide or protein, in
reference to polypeptides and proteins disclosed in the
present invention, in which one or more amino acids are
added and/or substituted and/or deleted and/or inserted at the
N-terminus, and/or the C-terminus, and/or within the native
amino acid sequences of the native polypeptides or proteins
of the present invention. Furthermore, the term “variant”
shall include any shorter or longer version of a polypeptide
or protein. “Variants” shall also comprise a sequence that has
at least about 80% sequence identity, more preferably at
least about 90% sequence identity, and most preferably at
least about 95% sequence identity with the amino acid
sequence of the ABCA1 gene. “Variants” of a protein
molecule include, for example, proteins with conservative
amino acid substitutions in highly conservative regions.
“Proteins and polypeptides” of the present invention include
variants, fragments and chemical derivatives of the protein
comprising the amino acid sequence of ABCAL. They can
include proteins and polypeptides which can be isolated
from nature or be produced by recombinant and/or synthetic
means. Native proteins or polypeptides refer to naturally-
occurring truncated or secreted forms, naturally occurring
variant forms (e.g. splice-variants) and naturally occurring
allelic variants. The term “isolated” as used herein is con-
sidered to refer to molecules that are removed from their
natural environment, i.e. isolated from a cell or from a living
organism in which they normally occur, and that are sepa-
rated or essentially purified from the coexisting components
with which they are found to be associated in nature. This
notion further means that the sequences encoding such
molecules can be linked by the hand of man to polynucle-
otides, to which they are not linked in their natural state, and
that such molecules can be produced by recombinant and/or
synthetic means. Even if for said purposes those sequences
may be introduced into living or non-living organisms by
methods known to those skilled in the art, and even if those
sequences are still present in said organisms, they are still
considered to be isolated. In the present invention, the terms
“risk”, “susceptibility”, and “predisposition” are tantamount
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and are used with respect to the probability of developing a
neurodegenerative disease, preferably Alzheimer’s disease.

[0012] The term ‘AD’ shall mean Alzheimer’s disease.
“AD-type neuropathology” as used herein refers to neuro-
pathological, neurophysiological, histopathological and
clinical hallmarks as described in the instant invention and
as commonly known from state-of-the-art literature (see:
Igbal, Swaab, Winblad and Wisniewski, Alzheimer’s Dis-
ease and Related Disorders (Etiology, Pathogenesis and
Therapeutics), Wiley & Sons, New York, Weinheim, Tor-
onto, 1999; Scinto and Daffner, Early Diagnosis of Alzhe-
imer’s Disease, Humana Press, Totowa, N.J., 2000; Mayeux
and Christen, Epidemiology of Alzheimer’s Disease: From
Gene to Prevention, Springer Press, Berlin, Heidelberg,
N.Y.,, 1999; Younkin, Tanzi and Christen, Presenilins and
Alzheimer’s Disease, Springer Press, Berlin, Heidelberg,
N.Y,, 1998).

[0013] Neurodegenerative diseases or disorders according
to the present invention comprise Alzheimer’s disease, Par-
kinson’s disease, Huntington’s disease, amyotrophic lateral
sclerosis, Pick’s disease, fronto-temporal dementia, progres-
sive nuclear palsy, corticobasal degeneration, cerebro-vas-
cular dementia, multiple system atrophy, argyrophilic grain
dementia and other tauopathies, and mild-cognitive impair-
ment. Further conditions involving neurodegenerative pro-
cesses are, for instance, age-related macular degeneration,
narcolepsy, motor neuron diseases, prion diseases, traumatic
nerve injury and repair, and multiple sclerosis.

[0014] In one aspect, the invention features a method of
diagnosing or prognosticating a neurodegenerative disease
in a subject, or determining whether a subject is at increased
risk of developing said disease. The method comprises:
determining a level, or an activity, or both said level and said
activity of (i) a transcription product of the ABCA1 gene,
and/or of (il) a translation product of the ABCA1 gene,
and/or of (iii) a fragment, or derivative, or variant of said
transcription or translation product in a sample from said
subject and comparing said level, and/or said activity to a
reference value representing a known disease or health
status, thereby diagnosing or prognosticating said neurode-
generative disease in said subject, or determining whether
said subject is at increased risk of developing said neuro-
degenerative disease.

[0015] The invention also relates to the construction and
the use of primers and probes which are unique to the
nucleic acid sequences, or fragments, or variants thereof, as
disclosed in the present invention. The oligonucleotide
primers andjor probes can be labeled specifically with
fluorescent, bioluminescent, magnetic, or radioactive sub-
stances. The invention further relates to the detection and the
production of said nucleic acid sequences, or fragments
and/or variants thereof, using said specific oligonucleotide
primers in appropriate combinations. PCR-analysis, a
method well known to those skilled in the art, can be
performed with said primer combinations to amplify said
gene specific nucleic acid sequences from a sample contain-
ing nucleic acids. Such sample may be derived either from
healthy or discased subjects. Whether an amplification
results in a specific nucleic acid product or not, and whether
a fragment of different length can be obtained or not, may be
indicative for a neurodegenerative disease, in particular
Alzheimer’s disease. Thus, the invention provides nucleic
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acid sequences, oligonucleotide primers, and probes of at
least 10 bases in length up to the entire coding and gene
sequences, useful for the detection of gene mutations and
single nucleotide polymorphisms in a given sample com-
prising nucleic acid sequences to be examined, which may
be associated with neurodegenerative diseases, in particular
Alzheimer’s disease. This feature has utility for developing
rapid DNA-based diagnostic tests, preferably also in the
format of a kit.

[0016] In afurther aspect, the invention features a method
of monitoring the progression of a neurodegenerative dis-
ease in a subject. A level, or an activity, or both said level and
said activity, of (i) a transcription product of the ABCA1
gene, and/or of (ii) a translation product of the ABCAL1 gene,
and/or of (iii) a fragment, or derivative, or variant of said
transcription or translation product in a sample from said
subject is determined. Said level and/or said activity is
compared to a reference value representing a known disease
or health status. Thereby the progression of said neurode-
generative disease in said subject is monitored.

[0017] In still a further aspect, the invention features a
method of evaluating a treatment for a neurodegenerative
disease, comprising determining a level, or an activity, or
both said level and said activity of (i) a transcription product
of the ABCALI gene, and/or of (ii) a translation product of the
ABCA1 gene, and/or of (iii) a fragment, or derivative, or
variant of said transcription or translation product in a
sample obtained from a subject being treated for said
disease. Said level, or said activity, or both said level and
said activity are compared to a reference value representing
a known disease or health status, thereby evaluating the
treatment for said neurodegenerative disease.

[0018] In a preferred embodiment of the herein claimed
methods, Kits, recombinant animals, molecules, assays, and
uses of the instant invention, said gene coding for ABCAL
is the gene coding for the human ATP-binding cassette
transporter Al (ABCAL), also termed ATP-binding cassette
1, ABC transporter 1 (ABC-1) or cholesterol efflux regula-
tory protein (CERP), represented by SEQ ID NO. 1 (Gen-
bank accession number 095477; mRNA GenBank accession
number AF285167, said mRNA sequence of AF285167 has
been corrected according to GenBank accession number
AF275948 and ESTs from the GenBank database).

[0019] In a further preferred embodiment of the herein
claimed methods, kits, recombinant animals, molecules,
assays, and uses of the instant invention, said neurodegen-
erative disease or disorder is Alzheimer’s disease, and said
subjects suffer from Alzheimer’s disease.

[0020] The present invention discloses the detection and
differential expression and regulation of the ABCA1 gene in
specific brain regions of AD patients. Consequently, the
ABCAL gene and its corresponding transcription and/or
translation products may have a causative role in the
regional selective neuronal degeneration typically observed
in AD. Alternatively, ABCA1 may confer a neuroprotective
function to the remaining surviving nerve cells. Based on
these disclosures, the present invention has utility for the
diagnostic evaluation and prognosis as well as for the
identification of a predisposition to a neurodegenerative
disease, in particular AD. Furthermore, the present invention
provides methods for the diagnostic monitoring of patients
undergoing treatment for such a disease.
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[0021] It is particularly preferred that said sample to be
analyzed and determined is selected from the group com-
prising brain tissue, or other tissues, organs, or body cells.
The sample can also comprise cerebrospinal fluid or other
body fluids including saliva, urine, blood, serum plasma, or
mucus. Preferably, the methods of diagnosis, prognosis,
monitoring the progression or evaluating a treatment for a
neurodegenerative disease, according to the instant inven-
tion, can be practiced ex corpore, and such methods pref-
erably relate to samples, for instance, body fluids or cells,
removed, collected, or isolated from a subject or patient.

[0022] In further preferred embodiments, said reference
value is that of a level, or an activity, or both said level and
said activity of (i) a transcription product of the ABCA1
gene, and/or of (ii) a translation product of the ABCAL1 gene,
and/or of (iii) a fragment, or derivative, or variant of said
transcription or translation product in a sample from a
subject not suffering from said neurodegenerative disease.

[0023] Inpreferred embodiments, an alteration in the level
and/or activity of a transcription product of the ABCA1 gene
and/or of a translation product of the ABCA1 gene and/or of
a fragment, or derivative, or variant thereof, in a sample cell,
or tissue, or body fluid from said subject relative to a
reference value representing a known health status indicates
a diagnosis, or prognosis, or increased risk of becoming
discased with a neurodegenerative disease, particularly AD.

[0024] In preferred embodiments, measurement of the
level of transcription products of the ABCAL gene is per-
formed in a sample from a subject using a quantitative
PCR-analysis with primer combinations to amplify said
gene specific sequences from cDNA obtained by reverse
transcription of RNA extracted from a sample of a subject.
A Northern blot with probes specific for said gene can also
be applied. It might further be preferred to measure tran-
scription products by means of chip-based micro-array tech-
nologies. These techniques are known to those of ordinary
skill in the art (see Sambrook and Russell, Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Labo-
ratory Press, Cold Spring Harbor, N.Y., 2001; Schena M.,
Microarray Biochip Technology, Eaton Publishing, Natick,
Mass., 2000). An example of an immunoassay is the detec-
tion and measurement of enzyme activity as disclosed and
described in the patent application WO 02/14543.

[0025] Furthermore, a level and/or an activity of a trans-
lation product of the ABCA1 gene and/or of a fragment, or
derivative, or variant of said translation product, and/or the
level of activity of said translation product, and/or of a
fragment, or derivative, or variant thereof, can be detected
using an immunoassay, an activity assay, and/or a binding
assay. These assays can measure the amount of binding
between said protein molecule and an anti-protein antibody
by the use of enzymatic, chromodynamic, radioactive, mag-
netic, or luminescent labels which are attached to either the
anti-protein antibody or a secondary antibody which binds
the anti-protein antibody. In addition, other high affinity
ligands may be used. Immunoassays which can be used
include e.g. ELISAs, Western blots, and other techniques
known to those of ordinary skill in the art (see Harlow and
Lane, Antibodies: A Laboratory Manual, Cold Spring Har-
bor Laboratory Press, Cold Spring Harbor, N.Y., 1999 and
Edwards R, Immunodiagnostics: A Practical Approach,
Oxford University Press, Oxford; England, 1999). All these
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detection techniques may also be employed in the format of
microarrays, protein-arrays, antibody microarrays, tissue
microarrays, electronic biochip or protein-chip based tech-
nologies (see Schena M., Microarray Biochip Technology,
Eaton Publishing, Natick, Mass., 2000).

[0026] In a preferred embodiment, the level, or the activ-
ity, or both said level and said activity of (i) a transcription
product of the ABCA1 gene, and/or of (ii) a translation
product of the ABCA1 gene, and/or of (iii) a fragment, or
derivative, or variant of said transcription or translation
product in a series of samples taken from said subject over
a period of time is compared, in order to monitor the
progression of said disease. In further preferred embodi-
ments, said subject receives a treatment prior to one or more
of said sample gatherings. In yet another preferred embodi-
ment, said level and/or activity is determined before and
after said treatment of said subject.

[0027] In another aspect, the invention features a kit for
diagnosing or prognosticating neurodegenerative diseases,
in particular AD, in a subject, or determining the propensity
or predisposition of a subject to develop a neurodegenerative
discase, in particular AD, said kit comprising:

[0028] (a) at least one reagent which is selected from
the group consisting of (i) reagents that selectively
detect a transcription product of the ABCA1 gene (ii)
reagents that selectively detect a translation product
of the ABCALI gene; and

[0029] (b) an instruction for diagnosing or prognos-
ticating a neurodegenerative disease, in particular
AD, or determining the propensity or predisposition
of a subject to develop such a disease by

[0030] detecting a level, or an activity, or both said
level and said activity, of said transcription product
and/or said translation product of the ABCAL gene,
in a sample from said subject; and

[0031] diagnosing or prognosticating a neurodegen-
erative disease, in particular AD, or determining the
propensity or predisposition of said subject to
develop such a disease,

[0032] wherein a varied level, or activity, or both said level
and said activity, of said transcription product and/or said
translation product compared to a reference value represent-
ing a known health status; or a level, or activity, or both said
level and said activity, of said transcription product and/or
said translation product similar or equal to a reference value
representing a known disease status, indicates a diagnosis or
prognosis of a neurodegenerative disease, in particular AD,
or an increased propensity or predisposition of developing
such a disease. The kit, according to the present invention,
may be particularly useful for the identification of individu-
als that are at risk of developing a neurodegenerative dis-
ease, in particular AD. Consequently, the kit, according to
the invention, may serve as a means for targeting identified
individuals for early preventive measures or therapeutic
intervention prior to disease onset, before irreversible dam-
age in the course of the disease has been inflicted. Further-
more, in preferred embodiments, the kit featured in the
invention is useful for monitoring a progression of a neu-
rodegenerative disease, in particular AD, in a subject, as well
as monitoring success or failure of therapeutic treatment for
such a disease of said subject.
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[0033] In another aspect, the invention features a method
of treating or preventing a neurodegenerative disease, in
particular AD, in a subject comprising the administration to
said subject in a therapeutically or prophylactically effective
amount of an agent or agents which directly or indirectly
affect a level, or an activity, or both said level and said
activity, of (i) the ABCA1 gene, and/or (ii) a transcription
product of the ABCA1 gene, and/or (iii) a translation prod-
uct of the ABCA1 gene, and/or (iv) a fragment, or deriva-
tive, or variant of (i) to (iif). Said agent may comprise a small
molecule, or it may also comprise a peptide, an oligopeptide,
or a polypeptide. Said peptide, oligopeptide, or polypeptide
may comprise an amino acid sequence of a translation
product of a gene coding for ABCAL, or a fragment, or
derivative, or a variant thereof. An agent for treating or
preventing a neurodegenerative disease, in particular AD,
according to the instant invention, may also consist of a
nucleotide, an oligonucleotide, or a polynucleotide. Said
oligonucleotide or polynucleotide may comprise a nucle-
otide sequence of the gene coding for ABCAL, either in
sense orientation or in antisense orientation.

[0034] In preferred embodiments, the method comprises
the application of per se known methods of gene therapy
and/or antisense nucleic acid technology to administer said
agent or agents. In general, gene therapy includes several
approaches: molecular replacement of a mutated gene, addi-
tion of a new gene resulting in the synthesis of a therapeutic
protein, and modulation of endogenous cellular gene expres-
sion by recombinant expression methods or by drugs. Gene-
transfer techniques are described in detail (see e.g. Behr, Acc
Chem Res 1993, 26: 274-278 and Mulligan, Science 1993,
260: 926-931) and include direct gene-transfer techniques
such as mechanical microinjection of DNA into a cell as well
as indirect techniques employing biological vectors (like
recombinant viruses, especially retroviruses) or model lipo-
somes, or techniques based on transfection with DNA copre-
cipitation with polycations, cell membrane pertubation by
chemical (solvents, detergents, polymers, enzymes) or
physical means (mechanic, osmotic, thermic, electric
shocks). The postnatal gene transfer into the central nervous
systerm has been deseribed in detail (see e.g. Wolff, Curr
Opin Neurobiol 1993, 3: 743-748).

[0035] In particular, the invention features a method of
treating or preventing a neurodegenerative disease by means
of antisense nucleic acid therapy, i.e. the down-regulation of
an inappropriately expressed or defective gene by the intro-
duction of antisense nucleic acids or derivatives thereof into
certain critical cells (see e.g. Gillespie, DN&P 1992, 5:
389-395; Agrawal and Akhtar, Trends Biotechnol 1995, 13:
197-199; Crooke, Biotechnology 1992, 10: 882-6). Apart
from hybridization strategies, the application of ribozymes,
i.e. RNA molecules that act as enzymes, destroying RNA
that carries the message of disease has also been described
(see c.g. Barinaga, Science 1993, 262: 1512-1514). In pre-
ferred embodiments, the subject to be treated is a human,
and therapeutic antisense nucleic acids or derivatives thereof
are directed against transcripts of a gene coding for ABCAL.
It is preferred that cells of the central nervous system,
preferably the brain, of a subject are treated in such a way.
Cell penetration can be performed by known strategies such
as coupling of antisense nucleic acids and derivatives
thereof to carrier particles, or the above described tech-
niques. Strategies for administering targeted therapeutic
oligodeoxynucleotides are known to those of skill in the art
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(sce e.g. Wickstrom, Trends Biotechnol 1992, 10: 281-287).
In some cases, delivery can be performed by mere topical
application. Further approaches are directed to intracellular
expression of antisense RNA. In this strategy, cells are
transformed ex vivo with a recombinant gene that directs the
synthesis of an RNA that is complementary to a region of
target nucleic acid. Therapeutical use of intracellularly
expressed antisense RNA is procedurally similar to gene
therapy. A recently developed method of regulating the
intracellular expression of genes by the use of double-
stranded RNA, known variously as RNA interference
(RNAI), can be another effective approach for nucleic acid
therapy (Hannon, Nature 2002, 418: 244-251).

[0036] Infurther preferred embodiments, the method com-
prises grafting donor cells into the central nervous system,
preferably the brain, of said subject, or donor cells prefer-
ably treated so as to minimize or reduce graft rejection,
wherein said donor cells are genetically modified by inser-
tion of at least one transgene encoding said agent or agents.
Said transgene might be carried by a viral vector, in par-
ticular a retroviral vector. The transgene can be inserted into
the donor cells by a nonviral physical transfection of DNA
encoding a transgene, in particular by microinjection. Inser-
tion of the transgene can also be performed by electropora-
tion, chemically mediated transfection, in particular calcium
phosphate transfection or liposomal mediated transfection
(see Mc Celland and Pardee, Expression Genetics: Acceler-
ated and High-Throughput Methods, Eaton Publishing, Nat-
ick, Mass., 1999).

[0037] In preferred embodiments, said agent for treating
and preventing a neurodegenerative disease, in particular
AD, is a therapeutic protein which can be administered to
said subject, preferably a human, by a process comprising
introducing subject cells into said subject, said subject cells
having been treated in vitro to insert a DNA segment
encoding said therapeutic protein, said subject cells express-
ing in vivo in said subject a therapeutically effective amount
of said therapeutic protein. Said DNA segment can be
inserted into said cells in vitro by a viral vector, in particular
a retroviral vector.

[0038] Methods of treatment, according to the present
invention, comprise the application of therapeutic cloning,
transplantation, and stem cell therapy using embryonic stem
cells or embryonic germ cells and neuronal adult stem cells,
combined with any of the previously described cell- and
gene therapeutic methods. Stem cells may be totipotent or
pluripotent. They may also be organ-specific. Strategies for
repairing diseased and/or damaged brain cells or tissue
comprise (1) taking donor cells from an adult tissue. Nuclei
of those cells are transplanted into unfertilized egg cells
from which the genetic material has been removed. Embry-
onic stem cells are isolated from the blastocyst stage of the
cells which underwent somatic cell nuclear transfer. Use of
differentiation factors then leads to a directed development
of the stem cells to specialized cell types, preferably neu-
ronal cells (Lanza et al., Nature Medicine 1999, 9: 975-977),
or (ii) purifying adult stem cells, isolated from the central
nervous system, or from bone marrow (mesenchymal stem
cells), for in vitro expansion and subsequent grafting and
transplantation, or (iii) directly inducing endogenous neural
stem cells to proliferate, migrate, and differentiate into
functional neurons (Peterson D A, Curr. Opin. Pharmacol.
2002, 2: 34-42). Adult neural stem cells are of great potential
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for repairing damaged or diseased brain tissues, as the
germinal centers of the adult brain are free of neuronal
damage or dysfunction (Colman A, Drug Discovery World
2001, 7: 66-71).

[0039] Inpreferred embodiments, the subject for treatment
or prevention, according to the present invention, can be a
human, an experimental animal, e.g. a mouse or a rat, a
domestic animal, or a non-human primate. The experimental
animal can be an animal model for a neurodegenerative
disorder, e.g. a transgenic mouse and/or a knock-out mouse
with an AD-type neuropathology.

[0040] In a further aspect, the invention features a modu-
lator of an activity, or a level, or both said activity and said
level of at least one substance which is selected from the
group consisting of (i) the ABCA1 gene, and/or (ii) a
transcription product of the ABCA1 gene and/or (iii) a
translation product of the ABCAL1 gene, and/or (iv) a frag-
ment, or derivative, or variant of (I) to (iii).

[0041] In an additional aspect, the invention features a
pharmaceutical composition comprising said modulator and
preferably a pharmaceutical carrier. Said carrier refers to a
diluent, adjuvant, excipient, or vehicle with which the
modulator is administered.

[0042] In a further aspect, the invention features a modu-
lator of an activity, or a level, or both said activity and said
level of at least one substance which is selected from the
group consisting of (i) the ABCA1 gene, and/or (ii) a
transcription product of the ABCA1 gene, and/or (iii) a
translation product of the ABCA1 gene, and/or (iv) a frag-
ment, or derivative, or variant of (i) to (iii) for use in a
pharmaceutical composition.

[0043] In another aspect, the invention provides for the
use of a modulator of an activity, or a level, or both said
activity and said level of at least one substance which is
selected from the group consisting of (i) the ABCA1 gene,
and/or (if) a transcription product of the ABCAI gene and/or
(iii) a translation product of the ABCA1 gene, and/or (iv) a
fragment, or derivative, or variant of (i) to (iii) for a
preparation of a medicament for treating or preventing a
neurodegenerative disease, in particular AD.

[0044] 1Inone aspect, the present invention also provides a
kit comprising one or more containers filled with a thera-
peutically or prophylactically effective amount of said phar-
maceutical composition.

[0045] 1In a further aspect, the invention features a recom-
binant, non-human animal comprising a non-native gene
sequence coding for ABCA1, or a fragment, or a derivative,
or a variant thereof. The generation of said recombinant,
non-human animal comprises (1) providing a gene targeting
construct containing said gene sequence and a selectable
marker sequence, and (ii) introducing said targeting con-
struct into a stem cell of a non-human animal, and (iii)
introducing said non-human animal stem cell into a non-
human embryo, and (iv) transplanting said embryo into a
pseudopregnant non-human animal, and (v) allowing said
embryo to develop to term, and (vi) identifying a genetically
altered non-human animal whose genome comprises a modi-
fication of said gene sequence in both alleles, and (vii)
breeding the genetically altered non-human animal of step
(vi) to obtain a genetically altered non-human animal whose
genome comprises a modification of said endogenous gene,
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wherein said gene is mis-expressed, or under-expressed, or
over-expressed, and wherein said disruption or alteration
results in said non-human animal exhibiting a predisposition
to developing symptoms of neuropathology similar to a
neurodegenerative disease, in particular AD. Strategies and
techniques for the generation and construction of such an
animal are known to those of ordinary skill in the art (see e.g.
Capecchi, Science 1989, 244: 1288-1292 and Hogan et al.,
1994, Manipulating the Mouse Embryo: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. and Jackson and Abbott, Mouse Genetics and
Transgenics: A Practical Approach, Oxford University
Press, Oxford, England, 1999). 1t is preferred to make use of
such a recombinant non-human animal as an animal model
for investigating neurodegenerative diseases, in particular
Alzheimer’s disease. Such an animal may be useful for
screening, testing and validating compounds, agents and
modulators in the development of diagnostics and therapeu-
tics to treat neurodegenerative diseases, in particular Alzhe-
imer’s disease.

[0046] In another aspect, the invention features an assay
for screening for a modulator of neurodegenerative diseases,
in particular AD, or related diseases and disorders of one or
more substances selected from the group consisting of (i) the
ABCAL gene, and/for (i) a transcription product of the
ABCAL1 gene, and/or (iii) a translation product of the
ABCAL gene, andjor (iv) a fragment, or derivative, or
variant of (i) to (iii). This screening method comprises (a)
contacting a cell with a test compound, and (b) measuring
the activity, or the level, or both the activity and the level of
one or more substances recited in (i) to (iv), and (c)
measuring the activity, or the level, or both the activity and
the level of said substances in a control cell not contacted
with said test compound, and (d) comparing the levels of the
substance in the cells of step (b) and (c), wherein an
alteration in the activity and/or level of said substances in the
contacted cells indicates that the test compound is a modu-
lator of said diseases and disorders.

[0047] In one further aspect, the invention features a
screening assay for a modulator of neurodegenerative dis-
eases, in particular AD, or related diseases and disorders of
one or more substances selected from the group consisting
of (i) the ABCA1 gene, and/or (ii) a transcription product of
the ABCA1 gene, and/or (iii) a translation product of the
ABCA1 gene, andjor (iv) a fragment, or derivative, or
variant of (i) to (iii), comprising (a) administering a test
compound to a test animal which is predisposed to devel-
oping or has already developed symptoms of a neurodegen-
erative disease or related diseases or disorders, and (b)
measuring the activity and/or level of one or more sub-
stances recited in (i) to (iv), and (c) measuring the activity
and/or level of said substances in a matched control animal
which is equally predisposed to developing or has already
developed symptoms of said diseases and to which animal
no such test compound has been administered, and (d)
comparing the activity and/or level of the substance in the
animals of step (b) and (c), wherein an alteration in the
activity and/or level of substances in the test animal indi-
cates that the test compound is a modulator of said diseases
and disorders.

[0048] 1In a preferred embodiment, said test animal and/or
said control animal is a recombinant, non-human animal
which expresses a gene coding for ABCAL, or a fragment,
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or a derivative, or a variant thereof, under the control of a
transcriptional regulatory element which is not the native
ABCAL gene transcriptional control regulatory element.

[0049] In another embodiment, the present invention pro-
vides a method for producing a medicament comprising the
steps of (i) identifying a modulator of neurodegenerative
diseases by a method of the aforementioned screening
assays and (if) admixing the modulator with a pharmaceu-
tical carrier. However, said modulator may also be identifi-
able by other types of screening assays.

[0050] In another aspect, the present invention provides
for an assay for testing a compound, preferably for screening
a plurality of compounds, for inhibition of binding between
a ligand and a translation product of the gene coding for
ABCAL, or a fragment, or derivative, or variant thereof.
Said screening assay comprises the steps of (i) adding a
liquid suspension of said ABCALI translation product, or a
fragment, or derivative, or variant thereof, to a plurality of
containers, and (i) adding a compound or a plurality of
compounds to be screened for said inhibition to said plu-
rality of containers, and (iii) adding a detectable, preferably
a fluorescently labeled ligand to said containers, and (iv)
incubating said ABCAL1 translation product, or said frag-
ment, or derivative, or variant thereof, and said compound or
plurality of compounds, and said detectable, preferably
fluorescently labeled ligand, and (v) measuring the amounts
of fluorescence associated with said ABCAL translation
product, or with said fragment, or derivative, or variant
thereof, and (vi) determining the degree of inhibition by one
or more of said compounds of binding of said ligand to said
ABCAL translation product, or said fragment, or derivative,
or variant thereof. It might be preferred to reconstitute said
ABCAL translation product, or fragment, or derivative, or
variant thereof, into artificial liposomes to generate the
corresponding proteoliposomes to determine the inhibition
of binding between a ligand and said ABCA1 translation
product. Methods of reconstitution of ATP binding cassette
transporters from detergent into liposomes are known to
those skilled in the art (Hagmann et al., Eur. J. Biochem.
1999, 265: 281-289; Ahn et al., J. Biol. Chem. 2000, 275:
20399-20405). Instead of utilizing a fluorescently labeled
ligand, it might in some aspects be preferred to use any other
detectable label known to the person skilled in the art, e.g.
radioactive labels, and detect it accordingly. Said method
may be useful for the identification of novel compounds as
well as for evaluating compounds which have been
improved or otherwise optimized in their ability to inhibit
the binding of a ligand to an ABCA1 translation product, or
a fragment, or derivative, or variant thereof. One example of
a fluorescent binding assay, in this case based on the use of
carrier particles, is disclosed and described in patent appli-
cation WO 00/52451. A further example is the competitive
assay method as described in patent WO 02/01226. Pre-
ferred signal detection methods for screening assays of the
instant invention are described in the following patent
applications: WO 96/13744, WO 98/16814, WO 98/23942,
WO 99/17086, W099/34195, WO 00/66985, WO 01/59436,
WO 01/59416.

[0051] In one further embodiment, the present invention
provides a method for producing a medicament comprising
the steps of (i) identifying a compound as an inhibitor of
binding between a ligand and a gene product of the gene
coding for ABCAL by the aforementioned inhibitory bind-
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ing assay and (ii) admixing the compound with a pharma-
ceutical carrier. However, said compound may also be
identifiable by other types of screening assays.

[0052] In another aspect, the invention features an assay
for testing a compound, preferably for screening a plurality
of compounds to determine the degree of binding of said
compounds to a translation product of the gene coding for
ABCAL, or to a fragment, or derivative, or variant thereof.
Said screening assay comprises (i) adding a liquid suspen-
sion of said ABCA1 translation product, or a fragment, or
derivative, or variant thereof, to a plurality of containers, and
(ii) adding a fluorescently labeled compound or a plurality of
fluorescently labeled compounds to be screened for said
binding to said plurality of containers, and (iii) incubating
said ABCAL translation product, or said fragment, or deriva-
tive, or variant thereof, and said fluorescently labeled com-
pound or fluorescently labeled compounds, and (iv) mea-
suring the amounts of fluorescence associated with said
ABCAL translation product, or with said fragment, or
derivative, or variant thereof, and (v) determining the degree
of binding by one or more of said compounds to said
ABCAL translation product, or said fragment, or derivative,
or variant thereof. In this type of assay it might be preferred
to use a fluorescent label. However, any other type of
detectable label might also be employed. Also in this type of
assay it might be preferred to reconstitute an ABCAlL
translation product or fragment, or derivative, or variant
thereof into artificial liposomes as described in the present
invention. Said assay methods may be useful for the iden-
tification of novel compounds as well as for evaluating
compounds which have been improved or otherwise opti-
mized in their ability to bind to an ABCAL translation
product, or fragment, or derivative, or variant thereof.

[0053] 1In one further embodiment, the present invention
provides a method for producing a medicament comprising
the steps of (I) identifying a compound as a binder to a gene
product of the ABCA1 gene by the aforementioned binding
assays and (ii) admixing the compound with a pharmaceu-
tical carrier. However, said compound may also be identi-
fiable by other types of screening assays.

[0054] In another embodiment, the present invention pro-
vides for a medicament obtainable by any of the methods
according to the herein claimed screening assays. In one
further embodiment, the instant invention provides for a
medicament obtained by any of the methods according to the
herein claimed screening assays.

[0055] The present invention features a protein molecule
shown in SEQ ID NO. 1, said protein molecule being a
translation product of the gene coding for the ATP-binding
cassette transporter ABCA1 protein, or a fragment, or
derivative, or variant thereof, for use as a diagnostic target
for detecting a neurodegenerative disease, preferably Alzhe-
imer’s disease.

[0056] The present invention further features a protein
molecule shown in SEQ ID NO. 1, said protein molecule
being a translation product of the gene coding for the
ATP-binding cassette transporter ABCAL1 protein, or a frag-
ment, or derivative, or variant thereof, for use as a screening
target for reagents or compounds preventing, or treating, or
ameliorating a neurodegenerative disease, preferably Alzhe-
imer’s disease.

[0057] The present invention features an antibody which is
specifically immunoreactive with an immunogen, wherein
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said immunogen is a protein molecule shown in SEQ ID.
NO. 1, or a fragment, or derivative, or variant thereof. The
immunogen may comprise immunogenic or antigenic
epitopes or portions of SEQ ID. NO. 1, wherein said
immunogenic or antigenic portion is a polypeptide, and
wherein said polypeptide elicits an antibody response in an
animal, and wherein said polypeptide is immunospecifically
bound by said antibody. Methods for generating antibodies
are well known in the art (see Harlow et al., Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., 1988). The term “antibody”, as
employed in the present invention, encompasses all forms of
antibodies known in the art, such as polyclonal, monoclonal,
chimeric, recombinatorial, anti-idiotypic, humanized, or
single chain antibodies, as well as fragments thereof (see
Dubel and Breitling, Recombinant Antibodies, Wiley-Liss,
New York, N.Y., 1999). Antibodies of the present invention
are useful, for instance, in a variety of diagnostic and
therapeutic methods, based on state-in-the-art techniques
(see Harlow and Lane, Using Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1999 and Edwards R., Immunodiagnostics: A
Practical Approach, Oxford University Press, Oxford,
England, 1999) such as enzyme-immuno assays (e.g.
enzyme-linked immunosorbent assay, ELISA), radioim-
muno assays, chemoluminescence-immuno assays, West-
ern-blot, immunoprecipitation and antibody microarrays.
These methods involve the detection of translation products
of the ABCAL1 gene, or fragments, or derivatives, or variants
thereof.

[0058] Inapreferred embodiment of the present invention,
said antibodies can be used for detecting the pathological
state of a cell in a sample from a subject, comprising
immunocytochemical staining of said cell with said anti-
body, wherein an altered degree of staining, or an altered
staining pattern in said cell compared to a cell representing
a known health status indicates a pathological state of said
cell. Preferably, the pathological state relates to a neurode-
generative disease, in particular to AD. Immunocytochemi-
cal staining of a cell can be carried out by a number of
different experimental methods well known in the art. It
might be preferred, however, to apply an automated method
for the detection of antibody binding, wherein the determi-
nation of the degree of staining of a cell, or the determination
of the cellular or subcellular staining pattern of a cell, or the
topological distribution of an antigen on the cell surface or
among organelles and other subcellular structures within the
cell, are carried out according to the method described in
U.S. Pat. No. 6,150,173.

[0059] Other features and advantages of the invention will
be apparent from the following description of figures and
examples which are illustrative only and not intended to
limit the remainder of the disclosure in any way.

[0060] FIG. 1 depicts the brain regions with selective
vulnerability to neuronal loss and degeneration in AD.
Primarily, neurons within the inferior temporal lobe, the
entorhinal cortex, the hippocampus, and the amygdala are
subject to degenerative processes in AD (Terry et al., Annals
of Neurology 1981, 10:184-192). These brain regions are
mostly involved in the processing of learning and memory
functions. In contrast, neurons within the frontal cortex, the
occipital cortex, and the cerebellum remain largely intact
and preserved from neurodegenerative processes in AD.

Dec. 29, 2005

Brain tissues from the frontal cortex (F), the temporal cortex
(T) and the hippocampus (H) of AD patients and healthy,
age-matched control individuals were used for the herein
disclosed examples. For illustrative purposes, the image of
a normal healthy brain was taken from a publication by
Strange (Brain Biochemistry and Brain Disorders, Oxford
University Press, Oxford, 1992, p. 4).

[0061] FIGS. 2 and 3 demonstrate the differential expres-
sion of the ABCA1 gene in AD brain tissues by quantitative
RT-PCR analysis. Quantification of RT-PCR products from
RNA samples collected from the frontal cortex (F) and the
temporal cortex (T) of AD patients (FIG. 2a) and samples
from the frontal cortex (F) and the hippocampus (H) of AD
patients (FIG. 3a) was performed by the LightCycler rapid
thermal cycling technique. Likewise, samples of healthy,
age-matched control individuals were compared (FIG. 2b
for frontal cortex and temporal cortex, FIG. 3b for frontal
cortex and hippocampus). The data were normalized to the
combined average values of a set of standard genes which
showed no significant differences in their gene expression
levels. Said set of standard genes consisted of genes for
cyclophilin B, the ribosomal protein S9, the transferrin
receptor, GAPDH, and beta-actin. The figures depict the
kinetics of amplification by plotting the cycle number
against the amount of amplified material as measured by its
fluorescence. Note that the amplification kinetics of the
ABCAL1 cDNAs from both, the frontal and temporal cortices
of a normal control individual, and from the frontal cortex
and hippocampus of a normal control individual, respec-
tively, during the exponential phase of the reaction are
juxtaposed (FIGS. 2b and 3b, arrowheads), whereas in
Alzheimer’s disease (FIGS. 24 and 3a, arrowheads) there is
a significant separation of the corresponding curves, indi-
cating a differential expression of the gene coding for
ABCAL in the respective analyzed brain regions.

[0062] FIG. 4 charts the schematic alignment of the herein
used RT-PCR primer sequences to the nucleotide sequence
of the human ABCA1 gene (GenBank accession number
AF285167, said sequence of AF285167 being corrected
according to GenBank accession number AF275948 and
corresponding ESTs from the GenBank database). For illus-
trating purposes, only exon 1 and exon 50 are sketched,
polyA: polyadenylation site; primers are indicated by arrows
and positional numbering.

[0063] FIG. 5 outlines the exact nucleotide sequence
alignment of the ABCA1 primer pair to the nucleotide
sequence of the human ABCA1 gene (GenBank accession
number AF285167, said sequence of AF285167 being cor-
rected according to GenBank accession number AF275948
and corresponding ESTs from the GenBank database).

[0064] FIG. 6 discloses SEQ ID NO. 1, the polypeptide
sequence of human ABCAL, comprising 2261 amino acids
(GenBank accession number 095477).

[0065] FIG. 7 depicts human cerebral cortex double-
labeled with anti-ABCA1 rabbit (red signals) and anti-
ABCAL1 goat (green signals) polyclonal antibodies. Immu-
noreactivity of ABCA1 was detected in both the pre-central
cortex (CT) and in the white matter (WM) (FIG. 7a, low
magnification). In the cortex, ABCA1 immunoreactivity was
observed in neuronal and glial cell bodies, as well as in
endothelial cells. ABCA1 immunoreactivity was found to be
present in the cytoplasm and associated with plasma mem-



US 2005/0289657 Al

branes (FIG. 7b, high magnification). Both antibodies used
showed highly overlapping signals, suggesting overlapping
immuno-specificities. Blue signals indicate nuclei stained
with DAPIL.

[0066] Table 1 lists’ the gene expression levels in the
temporal cortex relative to the frontal cortex for the ABCAL
gene in seven Alzheimer’s disease patients, herein identified
by internal reference numbers P010, PO11, P012, P014,
P016, P017, P019 (1.18 to 2.99 fold) and five healthy,
age-matched control individuals, herein identified by inter-
nal reference numbers C005, C008, C011, C012, C014 (0.81
to 1.49 fold). The scatter diagram visualizes individual
values of the temporal to frontal cortex regulation ratios in
control samples (dots) and in AD patient samples (triangles),
respectively.

[0067] Table 2 lists the ABCA1 gene expression levels in
the hippocampus relative to the frontal cortex in six Alzhe-
imer’s disease patients, herein identified by internal refer-
ence numbers P010, P011, P012, P014, P016, P019 (1.96 to
5.83 fold) and three healthy, age-matched control individu-
als, herein identified by internal reference numbers C004,
C005, CO08 (1.18 to 3.22 fold). The scatter diagram visu-
alizes individual values of the hippocampus to frontal cortex
regulation ratios in control samples (dots) and in AD patient
samples (triangles), respectively.

EXAMPLE I
[0068] (i) Brain Tissue Dissection from Patients with AD:
[0069] Brain tissues from AD patients and age-matched

control subjects were collected within 6 hours post-mortem
and immediately frozen on dry ice. Sample sections from
each tissue were fixed in paraformaldehyde for histopatho-
logical confirmation of the diagnosis. Brain areas for dif-
ferential expression analysis were identified (see FIG. 1)
and stored at -80° C. until RNA extractions were performed.

[0070] (ii) Isolation of Total mRNA:

[0071] Total RNA was extracted from post-mortem brain
tissue by using the RNeasy kit (Qiagen) according to the
manufacturer’s protocol. The accurate RNA concentration
and the RNA quality were determined with the DNA Lab-
Chip system using the Agilent 2100 Bloanalyzer (Agilent
Technologies). For additional quality testing of the prepared
RNA, i.e. exclusion of partial degradation and testing for
DNA contamination, specifically designed intronic GAPDH
oligonucleotides and genomic DNA as reference control
were used to generate a melting curve with the LightCycler
technology as described in the manufacturer’s protocol
(Roche).

[0072]

[0073] The expression levels of the human ABCA1 gene
in temporal cortex versus frontal cortex were analyzed using
the LightCycler technology (Roche). This technique features
rapid thermal cyling for the polymerase chain reaction as
well as real-time measurement of fluorescent signals during
amplification and therefore allows for highly accurate quan-
tification of RT-PCR products by using a kinetic, rather than
an endpoint readout. The ratios of ABCA1 ¢cDNA from the
temporal cortex and frontal cortex, and from the hippocam-
pus and frontal cortex, respectively were determined (rela-
tive quantification). First, a standard curve was generated to

(iii) Quantitative RT-PCR Analysis:
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determine the efficiency of the PCR with specific primers for
the gene coding for human ABCAL:

5'-TGTTGCATCCCCCTTAGAATGT-3"'
and

5'-GAGGGCCAATGATGAACAAAG-3'.

[0074] PCR amplification (95° C. and 1 sec, 56° C. and 5
sec. and 72° C. and 5 sec) was performed in a volume of 20
ul containing LightCycler-FastStart DNA Master SYBR
Green I mix (contains FastStart Tag DNA polymerase,
reaction buffer, AINTP mix with dUTP instead of dTTP,
SYBR Green I dye, and 1 mM MgCl,; Roche), 0.5 uM
primers, 2 ul of a cDNA dilution series (final concentration
of 40, 20, 10, 5, 1 and 0.5 ng human total brain cDNA,;
Clontech) and, depending on the primers used, additional 3
mM MgCl,. Melting curve analysis revealed a single peak
at approximately 79° C. with no visible primer dimers.
Quality and size of the PCR product were determined with
the DNA LabChip system (Agilent 2100 Bioanalyzer, Agi-
lent Technologies). A single peak at the expected size of 114
bp for ABCA1 was observed in the electropherogram of the
sample.

[0075] In an analogous manner, the PCR protocol was
applied to determine the PCR efficiency of a set of reference
genes which were selected as a reference standard for
quantification. In the present invention, the mean value of
five such reference genes was determined: (1) cyclophilin B,
using the specific primers 5'-ACTGAAGCACTACGGGC-
CTG-3' and 5'-~AGCCGTTGGTGTCTT-TGCC-3' except for
MgCl, (an additional 1 mM was added instead of 3 mM).
Melting curve analysis revealed a single peak at approxi-
mately 87° C. with no visible primer dimers. Agarose gel
analysis of the PCR product showed one single band of the
expected size (62 bp). (2) Ribosomal protein S9 (RPS9),
using the specific primers 5'-GGTCAAATTTACCCTG-
GCCA-3' and 5-TCTCATCAAGCGTCAGCAGTTC-3
(exception: additional 1 mM MgCl, was added instead of 3
mM). Melting curve analysis revealed a single peak at
approximately 85° C. with no visible primer dimers. Agar-
ose gel analysis of the PCR product showed one single band
with the expected size (62 bp). (3) beta-actin, using the
specific primers 5-TGGAACGGTGAAGGTGACA-3' and
5'-GGCAAGGGACTTCCTGTAA-3'. Melting curve analy-
sis revealed a single peak at approximately 87° C. with no
visible primer dimers. Agarose gel analysis of the PCR
product showed one single band with the expected size (142
bp). (4) GAPDH, using the specific primers 5'-CGT-
CATGGGTGTGAACCATG-3' and 5'-GCTAAGCAGTTG-
GTGGTGCAG-3'. Melting curve analysis revealed a single
peak at approximately 83° C. with no visible primer dimers.
Agarose gel analysis of the PCR product showed one single
band with the expected size (81 bp). (5) Transferrin receptor
TRR, using the specific primers 5-GTCGCTGGTCAGT-
TCGTGATT-3' and 5-AGCAGTTGGCTGTTGTAC-
CTCTC-3'. Melting curve analysis revealed a single peak at
approximately 83° C. with no visible primer dimers. Agar-
ose gel analysis of the PCR product showed one single band
with the expected size (80 bp).

[0076] For calculation of the values, first the logarithm of
the cDNA concentration was plotted against the threshold
cycle number C, for the gene coding for ABCAL and the five
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reference standard genes. The slopes and the intercepts of
the standard curves (i.e. linear regressions) were calculated
for all genes. In a second step, cDNAs from temporal cortex
and frontal cortex, and from hippocampus and frontal cor-
tex, respectively, were analyzed in parallel and normalized
to cyclophilin B. The C, values were measured and con-
verted to ng total brain ¢DNA using the corresponding
standard curves:

10 “((C, value-intercept)/slope) [ng total brain cDNA]

[0077] The values for frontal and temporal cortex cDNAs
of ABCAL, and the values for hippocampus and frontal
cortex ABCA1 cDNAs, respectively, were normalized to
cyclophilin B, and the ratios were calculated according to
formulas:

ABCAL temporal [ng]/cyclophilin B temporal [ng]

Ratio = ABCAL frontal [ng]/cyclophilin B frontal [ng]

ABCALI hippocampus [ng]/cyelophilin B hippocampus [ng]
ABCAL frontal [ng]/cyclophilin B frontal [ng]

Ratio =

[0078] In a third step, the set of reference standard genes
was analyzed in parallel to determine the mean average
value of the temporal to frontal ratios, and of the hippoc-
ampal to frontal ratios, respectively, of expression levels of
the reference standard genes for each individual brain
sample. As cyclophilin B was analyzed in step 2 and step 3,
and the ratio from one gene to another gene remained
constant in different runs, it was possible to normalize the
values for ABCAL to the mean average value of the set of
reference standard genes instead of normalizing to one
single gene alone. The calculation was performed by divid-

ing the respective ratio shown above by the deviation of
cyclophilin B from the mean value of all housekeeping
genes. The results of such quantitative RT-PCR analysis for
the ABCA1 gene are shown in FIG. 2 and FIG. 3.

[0079]

[0080] For immunofluorescence staining of ABCA1 in
human brain, frozen sections were prepared from post-
mortem pre-central gyrus of a donor person (Cryostat Leica
CM30508S) and fixed in acetone for 10 min. After washing
in PBS, the sections were pre-incubated with blocking buffer
(10% normal goat serum, 0.2% Triton X-100 in PBS) for 30
min, and then incubated with both anti-ABCAL rabbit
polyclonal antibodies (1:50 diluted in blocking buffer;
Abcam, Bad Nauvheim) and anti-ABCAL goat polyclonal
antibodies (N-15, 1:20 diluted in blocking buffer; Santa Cruz
Biotechnology, Heidelberg) overnight at 4° C. After rinsing
three times in 0.1% Triton X-100/PBS, the sections were
incubated with Cy3-conjugated donkey anti-rabbit IgG
(1:600 diluted in 1% BSA/PBS) and FITC-conjugated don-
key anti-goat IgG (1:150 diluted in 1% BSA/PBS) for 2
hours at room temperature, and then again washed in PBS.
Staining of the nuclei was performed by incubation of the
sections with 5 uM DAPI in PBS for 3 min (blue signal). In
order to block the autofluoresence of lipofuscin in human
brain, the sections were treated with 1% Sudan Black B in
70% ethanol for 2-10 min at room temperature, sequentially
dipped in 70% ethanol, destined water and PBS. The sec-
tions were coverslipped by ‘Vectrashield mounting medium’
(Vector Laboratories, Burlingame, Calif.) and observed
under an inverted microscope (IX81, Olympus Optical). The
digital images were captured with the appropriate software
(AnalySiS, Olympus Optical).

(iv) Immunohistochemistry:

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 14
<210> SEQ ID NO 1

<211> LENGTH: 2261

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Ala Cys Trp Pro Gln

1 5

Leu Leu

10

Leu Arg Leu Trp

Phe Gln Thr Gln Leu Leu Leu Glu

25

Arg Arg Arg

20

Cys

Phe Ile

35

Phe Ile Ile

40

Leu Leu Leu Ser Val Arg Leu

45

Tyr Glu Gln His Glu Cys His Phe Pro Asn Lys Ala

Val
70

Gly Thr Gln Ile Ile

65

Leu Pro Trp Gly Cys Asn

75

Phe Thr Glu Ala

90

Pro Pro Pro

85

Cys Arg Tyr Gly Gly

Phe Ile Val Ala Leu Phe Ser

105

Ser
100

Asn Lys Arg Asp

Lys Asn

Val Ala
Ser Tyr
Met

Pro

Ala Asn

val val

Ala Arg

Leu Thr

15
Trp Pro
30

Pro Pro

Ala

Ser

Pro
80

Asn

Gly Asn

95
Arg Leu
110
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-continued

Leu Leu Tyr Ser Gln Lys Asp Thr Ser Met Lys Asp Met Arg Lys Val
115 120 125

Leu Arg Thr Leu Gln Gln Ile Lys Lys Ser Ser Ser Asn Leu Lys Leu
130 135 140

Gln Asp Phe Leu Val Asp Asn Glu Thr Phe Ser Gly Phe Leu Tyr His
145 150 155 160

Asn Leu Ser Leu Pro Lys Ser Thr Val Asp Lys Met Leu Arg Ala Asp
165 170 175

Val Ile Leu His Lys Val Phe Leu Gln Gly Tyr Gln Leu His Leu Thr
180 185 190

Ser Leu Cys Asn Gly Ser Lys Ser Glu Glu Met Ile Gln Leu Gly Asp
195 200 205

Gln Glu Val Ser Glu Leu Cys Gly Leu Pro Arg Glu Lys Leu Ala Ala
210 215 220

Ala Glu Arg Val Leu Arg Ser Asn Met Asp Ile Leu Lys Pro Ile Leu
225 230 235 240

Arg Thr Leu Asn Ser Thr Ser Pro Phe Pro Ser Lys Glu Leu Ala Glu
245 250 255

Ala Thr Lys Thr Leu Leu His Ser Leu Gly Thr Leu Ala Gln Glu Leu
260 265 270

Phe Ser Met Arg Ser Trp Ser Asp Met Arg Gln Glu Val Met Phe Leu
275 280 285

Thr Asn Val Asn Ser Ser Ser Ser Ser Thr Gln Ile Tyr Gln Ala Val
290 295 300

Ser Arg Ile Val Cys Gly His Pro Glu Gly Gly Gly Leu Lys Ile Lys
305 310 315 320

Ser Leu Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala Leu Phe Gly Gly
325 330 335

Asn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp Asn Ser Thr Thr
340 345 350

Pro Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser Ser Pro Leu Ser
355 360 365

Arg Ile Ile Trp Lys Ala Leu Lys Pro Leu Leu Val Gly Lys Ile Leu
370 375 380

Tyr Thr Pro Asp Thr Pro Ala Thr Arg Gln Val Met Ala Glu Val Asn
385 390 395 400

Lys Thr Phe Gln Glu Leu Ala Val Phe His Asp Leu Glu Gly Met Trp
405 410 415

Glu Glu Leu Ser Pro Lys Ile Trp Thr Phe Met Glu Asn Ser Gln Glu
420 425 430

Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His Phe
435 440 445

Trp Glu Gln Gln Leu Asp Gly Leu Asp Trp Thr Ala Gln Asp Ile Val
450 455 160

Ala Phe Leu Ala Lys His Pro Glu Asp Val Gln Ser Ser Asn Gly Ser
465 470 475 480

Val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn Gln Ala Ile Arg
485 490 495

Thr Ile Ser Arg Phe Met Glu Cys Val Asn Leu Asn Lys Leu Glu Pro
500 505 510
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-continued

Ile Ala Thr Glu Val Trp Leu Ile Asn Lys Ser Met Glu Leu Leu Asp
515 520 525

Glu Arg Lys Phe Trp Ala Gly Ile Val Phe Thr Gly Ile Thr Proc Gly
530 535 540

Ser Ile Glu Leu Pro His His Val Lys Tyr Lys Ile Arg Met Asp Ile
545 550 555 560

Asp Asn Val Glu Arg Thr Asn Lys Ile Lys Asp Gly Tyr Trp Asp Pro
565 570 575

Gly Pro Arg Ala Asp Pro Phe Glu Asp Met Arg Tyr Val Trp Gly Gly
580 585 590

Phe Ala Tyr Leu Gln Asp Val Val Glu Gln Ala Ile Ile Arg Val Leu
595 600 605

Thr Gly Thr Glu Lys Lys Thr Gly Val Tyr Met Gln Gln Met Proc Tyr
610 615 620

Pro Cys Tyr Val Asp Asp Ile Phe Leu Arg Val Met Ser Arg Ser Met
625 630 635 640

Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr Ser Val Ala Val Ile Ile
645 650 655

Lys Gly Ile Val Tyr Glu Lys Glu Ala Arg Leu Lys Glu Thr Met Arg
660 665 670

Ile Met Gly Leu Asp Asn Ser Ile Leu Trp Phe Ser Trp Phe Ile Ser
675 680 685

Ser Leu Ile Pro Leu Leu Val Ser Ala Gly Leu Leu Val Val Ile Leu
690 695 700

Lys Leu Gly Asn Leu Leu Pro Tyr Ser Asp Pro Ser Val Val Phe Val
705 710 715 720

Phe Leu Ser Val Phe Ala Val Val Thr Ile Leu Gln Cys Phe Leu Ile
725 730 735

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly Ile
740 745 750

Ile Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp Gln
755 760 765

Asp Tyr Val Gly Phe Thr Leu Lys Ile Phe Ala Ser Leu Leu Ser Pro
770 775 780

Val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu Phe Glu Glu Gln
785 790 795 800

Gly Ile Gly Val Gln Trp Asp Asn Leu Phe Glu Ser Pro Val Glu Glu
805 810 815

Asp Gly Phe Asn Leu Thr Thr Ser Val Ser Met Met Leu Phe Asp Thr
820 825 830

Phe Leu Tyr Gly Val Met Thr Trp Tyr Ile Glu Ala Val Phe Pro Gly
835 840 845

Gln Tyr Gly Ile Pro Arg Pro Trp Tyr Phe Pro Cys Thr Lys Ser Tyr
850 855 860

Trp Phe Gly Glu Glu Ser Asp Glu Lys Ser His Pro Gly Ser Asn Gln
865 870 875 880

Lys Arg Ile Ser Glu Ile Cys Met Glu Glu Glu Pro Thr His Leu Lys
885 890 895

Leu Gly Val Ser Ile Gln Asn Leu Val Lys Val Tyr Arg Asp Gly Met
900 905 910

Lys Val Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr Glu Gly Gln Ile
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-continued

915 920 925

Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Met Ser
930 935 940

Ile Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr Ile Leu
945 950 955 960

Gly Lys Asp Ile Arg Ser Glu Met Ser Thr Ile Arg Gln Asn Leu Gly
965 970 975

Val Cys Pro Gln His Asn Val Leu Phe Asp Met Leu Thr Val Glu Glu
980 985 990

His Ile Trp Phe Tyr Ala Arg Leu Lys Gly Leu Ser Glu Lys His Val
995 1000 1005

Lys Ala Glu Met Glu Gln Met Ala Leu Asp Val Gly Leu Pro Ser Ser
1010 1015 1020

Lys Leu Lys Ser Lys Thr Ser Gln Leu Ser Gly Gly Met Gln Arg Lys
1025 1030 1035 1040

Leu Ser Val Ala Leu Ala Phe Val Gly Gly Ser Lys Val Val Ile Leu
1045 1050 1055

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly Ile Trp
1060 1065 1070

Glu Leu Leu Leu Lys Tyr Arg Gln Gly Arg Thr Ile Ile Leu Ser Thr
1075 1080 1085

His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg Ile Ala Ile Ile
1090 1095 1100

Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu Lys Asn
1105 1110 1115 1120

Gln Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Glu
1125 1130 1135

Ser Ser Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr Val Ser Tyr Leu
1140 1145 1150

Lys Lys Glu Asp Ser Val Ser Gln Ser Ser Ser Asp Ala Gly Leu Gly
1155 1160 1165

Ser Asp His Glu Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Ser
1170 1175 1180

Asn Leu Ile Arg Lys His Val Ser Glu Ala Arg Leu Val Glu Asp Ile
1185 1190 1195 1200

Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly
1205 1210 1215

Ala Phe Val Glu Leu Phe His Glu Ile Asp Asp Arg Leu Ser Asp Leu
1220 1225 1230

Gly Ile Ser Ser Tyr Gly Ile Ser Glu Thr Thr Leu Glu Glu Ile Phe
1235 1240 1245

Leu Lys Val Ala Glu Glu Ser Gly Val Asp Ala Glu Thr Ser Asp Gly
1250 1255 1260

Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Gly Asp Lys Gln Ser
1265 1270 1275 1280

Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp Pro Asn Asp Ser
1285 1290 1295

Asp Ile Asp Pro Glu Ser Arg Glu Thr Asp Leu Leu Ser Gly Met Asp
1300 1305 1310

Gly Lys Gly Ser Tyr Gln Val Lys Gly Trp Lys Leu Thr Gln Gln Gln
1315 1320 1325
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Phe Val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg
1330 1335 1340

Lys Gly Phe Phe Ala Gln Ile Val Leu Pro Ala Val Phe Val Cys Ile
1345 1350 1355 1360

Ala Leu Val Phe Ser Leu Ile Val Pro Pro Phe Gly Lys Tyr Pro Ser
1365 1370 1375

Leu Glu Leu Gln Pro Trp Met Tyr Asn Glu Gln Tyr Thr Phe Val Ser
1380 1385 1390

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu
1395 1400 1405

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu Gly Asn Pro Ile
1410 1415 1420

Pro Asp Thr Pro Cys Gln Ala Gly Glu Glu Glu Trp Thr Thr Ala Pro
1425 1430 1435 1440

Val Pro Gln Thr Ile Met Asp Leu Phe Gln Asn Gly Asn Trp Thr Met
1445 1450 1455

Gln Asn Pro Ser Pro Ala Cys Gln Cys Ser Ser Asp Lys Ile Lys Lys
1460 1465 1470

Met Leu Pro Val Cys Pro Pro Gly Ala Gly Gly Leu Pro Pro Pro Gln
1475 1480 1485

Arg Lys Gln Asn Thr Ala Asp Ile Leu Gln Asp Leu Thr Gly Arg Asn
1490 1495 1500

Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Gln Ile Ile Ala Lys Ser
1505 1510 1515 1520

Leu Lys Asn Lys Ile Trp Val Asn Glu Phe Arg Tyr Gly Gly Phe Ser
1525 1530 1535

Leu Gly Val Ser Asn Thr Gln Ala Leu Pro Pro Ser Gln Glu Val Asn
1540 1545 1550

Asp Ala Thr Lys Gln Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser
1555 1560 1565

Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu
1570 1575 1580

Asp Thr Arg Asn Asn Val Lys Val Trp Phe Asn Asn Lys Gly Trp His
1585 1590 1595 1600

Ala Ile Ser Ser Phe Leu Asn Val Ile Asn Asn Ala Ile Leu Arg Ala
1605 1610 1615

Asn Leu Gln Lys Gly Glu Asn Pro Ser His Tyr Gly Ile Thr Ala Phe
1620 1625 1630

Asn His Pro Leu Asn Leu Thr Lys Gln Gln Leu Ser Glu Val Ala Pro
1635 1640 1645

Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val Ile Phe Ala
1650 1655 1660

Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu Ile Gln Glu Arg
1665 1670 1675 1680

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly Val Lys Pro Val
1685 1690 1695

Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys Asn Tyr Val Val
1700 1705 1710

Pro Ala Thr Leu Val Ile Ile Ile Phe Ile Cys Phe Gln Gln Lys Ser
1715 1720 1725
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Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Ala Leu Leu Leu Leu Leu
1730 1735 1740

Tyr Gly Trp Ser Ile Thr Pro Leu Met Tyr Pro Ala Ser Phe Val Phe
1745 1750 1755 1760

Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Phe
1765 1770 1775

Ile Gly Ile Asn Gly Ser Val Ala Thr Phe Val Leu Glu Leu Phe Thr
1780 1785 1790

Asp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val Phe Leu
1795 1800 1805

Ile Phe Pro His Phe Cys Leu Gly Arg Gly Leu Ile Asp Met Val Lys
1810 1815 1820

Asn Gln Ala Met Ala Asp Ala Leu Glu Arg Phe Gly Glu Asn Arg FPhe
1825 1830 1835 1840

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn Leu Phe Ala Met
1845 1850 1855

Ala Val Glu Gly Val Val Phe Phe Leu Ile Thr Val Leu Ile Gln Tyr
1860 1865 1870

Arg Phe Phe Ile Arg Pro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu
1875 1880 1885

Asn Asp Glu Asp Glu Asp Val Arg Arg Glu Arg Gln Arg Ile Leu Asp
1890 1895 1900

Gly Gly Gly Gln Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile
1905 1910 1915 1920

Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg Ile Cys Val Gly Ile
1925 1930 1935

Pro Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys
1940 1945 1950

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr Val Thr Arg Gly
1955 1960 1965

Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile His Glu Val
1970 1975 1980

His Gln Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala Ile Thr Glu Leu
1985 1990 1995 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val
2005 2010 2015

Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp Ala Ile Arg Lys Leu
2020 2025 2030

Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn Tyr Ser Gly Gly
2035 2040 2045

Asn Lys Arg Lys Leu Ser Thr Ala Met Ala Leu Ile Gly Gly Proc Pro
2050 2055 2060

Val Val Phe Leu Asp Glu Pro Thr Thr Gly Met Asp Pro Lys Ala Arg
2065 2070 2075 2080

Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys Glu Gly Arg Ser
2085 2090 2095

Val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr
2100 2105 2110

Arg Met Ala Ile Met Val Asn Gly Arg Phe Arg Cys Leu Gly Ser Val
2115 2120 2125

Gln His Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr Ile Val Val Arg



US 2005/0289657 Al Dec. 29, 2005
17

-continued

2130 2135 2140

Ile Ala Gly Ser Asn Pro Asp Leu Lys Pro Val Gln Asp Phe Phe Gly
2145 2150 2155 2160

Leu Ala Phe Pro Gly Ser Val Pro Lys Glu Lys His Arg Asn Met Leu
2165 2170 2175

Gln Tyr Gln Leu Pro Ser Ser Leu Ser Ser Leu Ala Arg Ile Phe Ser
2180 2185 2190

Ile Leu Ser Gln Ser Lys Lys Arg Leu His Ile Glu Asp Tyr Ser Val
2195 2200 2205

Ser Gln Thr Thr Leu Asp Gln Val Phe Val Asn Phe Ala Lys Asp Gln
2210 2215 2220

Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu His Lys Asn Gln Thr
2225 2230 2235 2240

Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gln Asp Glu Lys Val
2245 2250 2255

Lys Glu Ser Tyr Val
2260

<210> SEQ ID NO 2

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Sequence: Primer for
the ABCAl gene

<400> SEQUENCE: 2

tgttgceatee cecttagaat gt 22

<210> SEQ ID NO 3

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Segquence: Primer for
the ABCAl gene

<400> SEQUENCE: 3

gagggccaat gatgaacaaa g 21

<210> SEQ ID NO 4

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Segquence: Primer for
the cyclophilin B gene

<400> SEQUENCE: 4

actgaagcac tacgggcctg 20

<210> SEQ ID NO 5

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Primer for
the cyclophilin B gene

<400> SEQUENCE: 5
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-continued

agccgttggt gtetttgece 19

<210> SEQ ID NO 6

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Sequence: Primer for
the gene of the ribesomal protein 89 (RPS9)

<400> SEQUENCE: 6

ggtcaaattt accctggcca 20

<210> SEQ ID NO 7

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Sequence: Primer for
the gene of the ribeosomal protein 89 (RPS9)

<400> SEQUENCE: 7

teteatcaag cgtcageagt te 22

<210> SEQ ID NO 8

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Seguence: Primer for
the beta-actin gene

<400> SEQUENCE: 8

tggaacggty aaggtgaca 19

<210> SEQ ID NO 9

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATICN: Description of Artificial Segquence: Primer for
the beta-actin gene

<400> SEQUENCE: 9

ggcaagggac ttcctgtaa 19

<210> SEQ ID NO 10

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Primer for
the GAPDH gene

<400> SEQUENCE: 10

cgtcatgggt gtgaaccatg 20

«210> SEQ ID NO 11

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Seguence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Primer for
the GAPDH gene
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<400> SEQUENCE: 11
gctaagcagt tggtggtgca g 21

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer for
the transferrin receptor(TRR) gene

SEQUENCE: 12

gtcgetggte agttegtgat t 21

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 13

LENGTH: 23

TYPE: DNA

ORGANISM: Artificial Segquence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer for
the transferrin receptor (TRR) gene

SEQUENCE: 13

agcagttgge tgttgtacct cte 23

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 14

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATICN: Description of Artificial Sequence: RT-PCR
primer for ABCAl

SEQUENCE: 14

ctcoceggtta ctacttgttt ¢ 21

1. A method of diagnosing or prognosticating a neurode-
generative disease in a subject, or determining whether a

(ii1) a fragment, or derivative, or variant of said transcrip-
tion or translation product,

subject is at increased risk of developing said disease,

comprising;
determining a level and/or an activity of

(1) a transcription product of the ABCA1 gene, and/or

(ii)

in a sample from said subject and comparing said level
and/or said activity to a reference value representing a
known discase or health status, thereby monitoring the
progression of said neurodegenerative disease in said
subject.
3. A method of evaluating a treatment for a neurodegen-
erative disease, comprising;

a translation product of the ABCA1 gene, and/or

(iii) a fragment, or derivative, or variant of said transcrip-
tion or translation product,

in a sample from said subject and comparing said level
and/or said activity to a reference value representing a
known disease or health status, thereby diagnosing or
prognosticating said neurodegenerative disease in said
subject, or determining whether said subject is at
increased risk of developing said neurodegenerative
disease.

2. A method of monitoring the progression of a neurode-

generative disease in a subject, comprising:

determining a level and/or an activity of
(i) a transcription product of the ABCA1 gene, and/or
(i) a translation product of the ABCA1 gene, and/jor

determining a level and/or an activity of
(1) a transcription product of the ABCA1 gene, and/or
(ii) a translation product of the ABCA1 gene, and/or

(iii) a fragment, or derivative, or variant of said transcrip-
tion or translation product,

in a sample from a subject being treated for said disease
and comparing said level and/or said activity to a
reference value representing a known disease or health
status, thereby evaluating said treatment for said neu-
rodegenerative disease.

4. The method according to any of claims 1 to 3 wherein

said neurodegenerative disease is Alzheimer’s disease.
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5. The method according to any of claims 1 to 4 wherein
said sample comprises a cell, or a tissue, or a body fluid, in
particular cerebrospinal fluid or blood.

6. The method according to any of claims 1 to 5 wherein
said reference value is that of a level and/or an activity of

(i) a transcription product of the ABCA1 gene, and/or
(i) a translation product of the ABCA1 gene, and/jor

(iii) a fragment, or derivative, or variant of said transcrip-
tion or translation product,

in a sample from a subject not suffering from said
neurodegenerative disease.

7. The method according to any of claims 1 to 6 wherein
an alteration in the level and/or activity of a transcription
product of the gene coding for ABCA1 and/or a translation
product of the gene coding for ABCA1 and/or a fragment, or
derivative, or variant thereof, in a sample cell, or tissue, or
body fluid, in particular cerebrospinal fluid, from said sub-
ject relative to a reference value representing a known health
status indicates a diagnosis, or prognosis, or increased risk
of Alzheimer’s disease in said subject.

8. A kit for diagnosing or prognosticating a neurodegen-
erative disease, in particular Alzheimer’s disease, in a sub-
ject, or determining the propensity or predisposition of a
subject to develop such a disease, said kit comprising:

() at least one reagent which is selected from the group
consisting of (i) reagents that selectively detect a tran-
scription product of the ABCA1 gene and (ii) reagents
that selectively detect a translation product of the
ABCAL gene; and

(b) an instruction for diagnosing or prognosticating a
neurodegenerative disease, in particular Alzheimer’s
disease, or determining the propensity or predisposition
of a subject to develop such a disease by (i) detecting
a level, or an activity, or both said level and said
activity, of said transcription product and/or said trans-
lation product of the ABCA1 gene, in a sample from
said subject; and (ii) diagnosing or prognosticating a
neurodegenerative disease, in particular Alzheimer’s
disease, or determining the propensity or predisposition
of said subject to develop such a disease, wherein a
varied level, or activity, or both said level and said
activity, of said transcription product and/or said trans-
lation product compared to a reference value represent-
ing a known health status; or a level, or activity, or both
said level and said activity, of said transcription product
and/or said translation product similar or equal to a
reference value representing a known disease status
indicates a diagnosis or prognosis of a neurodegenera-
tive disease, in particular Alzheimer’s discase, or an
increased propensity or predisposition of developing
such a disease.

9. Amethod of treating or preventing a neurodegenerative
discase, in particular Alzheimer’s disease, in a subject
comprising administering to said subject in a therapeutically
or prophylactically effective amount an agent or agents
which directly or indirectly affect an activity and/or a level
of
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(i) the ABCA1 gene, and/or

(ii) a transcription product of the ABCA1 gene, and/or

(iii) a translation product of the ABCA1 gene, and/or

(iv) a fragment, or derivative, or variant of (i) to (iii).

10. A modulator of an activity and/or of a level of at least
one substance which is selected from the group consisting of

(i) the ABCA1 gene, and/or

(if) a transcription product of the ABCA1 gene, and/or

(i) a translation product of the ABCA1 gene, and/or

(iv) a fragment, or derivative, or variant of (i) to (iii).

11. A recombinant, non-human animal comprising a non-
native gene sequence coding for ABCAL1 or a fragment, or

a derivative, or a variant thereof, said animal being obtain-
able by:

(i) providing a gene targeting construct comprising said
gene sequence and a selectable marker sequence, and

(il) introducing said targeting construct into a stem cell of
a non-human animal, and

(iti) introducing said non-human animal stem cell into a
non-human embryo, and

(iv) transplanting said embryo into a pseudopregnant
non-human animal, and

(v) allowing said embryo to develop to term, and

(vi) identifying a genetically altered non-human animal
whose genome comprises a modification of said gene
sequence in both alleles, and

(vil) breeding the genetically altered non-human animal
of step (vi) to obtain a genetically altered non-human
animal whose genome comprises a modification of said
endogenous gene, wherein said disruption results in
said non-human animal exhibiting a predisposition to
developing symptoms of a neurodegenerative disease
or related diseases or disorders.

12. Use of the recombinant, non-human animal according
to claim 11 for screening, testing, and validating com-
pounds, agents, and modulators in the development of
diagnostics and therapeutics to treat neurodegenerative dis-
eases, in particular Alzheimer’s disease.

13. An assay for screening for a modulator of neurode-
generative diseases, in particular Alzheimer’s disease, or
related diseases or disorders of one or more substances
selected from the group consisting of

(i) the ABCA1 gene, and/or

(ii) a transcription product of the ABCA1L gene, and/or

(i1) a translation product of the ABCA1 gene, and/or

(iv) a fragment, or derivative, or variant of (i) to (iii), said
method comprising:

(a) contacting a cell with a test compound,

(b) measuring the activity andjor level of one or more
substances recited in (i) to (iv);

(c) measuring the activity and/or level of one or more
substances recited in (i) to (iv) in a control cell not
contacted with said test compound; and

(d) comparing the levels and/or activities of the substance
in the cells of step (b) and (c), wherein an alteration in
the activity and/or level of substances in the contacted
cells indicates that the test compound is a modulator of
said diseases or disorders.
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14. A method of screening for a modulator of neurode-
generative diseases, in particular Alzheimer’s disease, or
related diseases or disorders of one or more substances
selected from the group consisting of

(i) the ABCA1 gene, and/or
(i) a transcription product of the ABCA1 gene, and/or
(iii) a translation product of the ABCA1 gene, and/or

(v) a fragment, or derivative, or variant of (i) to (iii), said
method comprising:

(2) administering a test compound to a test animal which
is predisposed to developing or has already developed
symptoms of a neurodegenerative disease or related
discases or disorders in respect of the substances
recited in (i) to (iv);

(b) measuring the activity and/or level of one or more
substances recited in (i) to (iv);

(c) measuring the activity and/or level of one or more
substances recited in (i) or (iv) in a matched control
animal which is predisposed to developing or has
already developed symptoms of a neurodegenerative
disease or related diseases or disorders in respect to the
substances recited in (i) to (iv) and to which animal no
such test compound has been administered,

(d) comparing the activity and/or level of the substance in
the animals of step (b) and (c), wherein an alteration in
the activity and/or level of substances in the test animal
indicates that the test compound is a modulator of said
diseases or disorders.

15. The method according to claim 14 wherein said test
animal and/or said control animal is a recombinant animal
which expresses a gene coding for ABCA1, or a fragment,
or a derivative, or a variant thereof, under the control of a
transcriptional control element which is not the native
ABCAL gene transcriptional control element.

16. An assay for testing a compound, preferably for
screening a plurality of compounds for inhibition of binding
between a ligand and an ABCA1 translation product, or a
fragment, or derivative, or variant thereof, said assay com-
prising the steps of:

(i) adding a liquid suspension of said ABCA1 translation
product, or a fragment, or derivative, or variant thereof,
to a plurality of containers;

(ii) adding a compound or a plurality of compounds to be
screened for said inhibition to said plurality of contain-
ers;

(iii) adding a detectable ligand, preferably a fluorescently
labeled ligand to said containers;

(iv) incubating said ABCAL translation product, or said
fragment, or derivative, or variant thereof, and said
compound or compounds, and said detectable, prefer-
ably said fluorescently labeled ligand,
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(v) measuring amounts of detectable ligand or fluores-
cence associated with said ABCA1 translation product,
or with said fragment, or derivative, or variant thereof;
and

(vi) determining the degree of inhibition by one or more
of said compounds of binding of said ligand to said
ABCAL1 translation product, or said fragment, or
derivative, or variant thereof.

17. An assay for testing a compound, preferably for
screening a plurality of compounds to determine the degree
of binding of said compounds to an ABCA1 translation
product, or to a fragment, or derivative, or variant thereof,
said assay comprising the steps of:

(i) adding a liquid suspension of said ABCAL1 translation
product, or a fragment, or derivative, or variant thereof,
to a plurality of containers;

(if) adding a detectable compound, preferably a plurality
of detectable compounds, in particular a fluorescently
labeled compound or a plurality of fluorescently
labeled compounds to be screened for said binding to
said plurality of containers;

(iii) incubating said ABCA1 translation product, or said
fragment, or derivative, or variant thereof, and said
detectable, preferably said fluorescently labeled com-
pound or fluorescently labeled compounds;

(iv) measuring amounts of detectable compound or fluo-
rescence associated with said ABCAL translation prod-
uct, or with said fragment, or derivative, or variant
thereof; and

(v) determining the degree of binding by one or more of
said compounds to said ABCAL translation product, or
said fragment, or derivative, or variant thereof.

18. A protein molecule shown in SEQ ID NO. 1, or a
fragment, or derivative, or variant thereof, for use as a
diagnostic target for detecting a neurodegenerative discase,
preferably Alzheimer’s disease.

19. A protein molecule shown in SEQ ID NO. 1, or a
fragment, or derivative, or variant thereof, for use as a
screening target for reagents or compounds preventing, or
treating, or ameliorating a neurodegenerative disease, pref-
erably Alzheimer’s disease.

20. Use of an antibody specifically immunoreactive with
an immunogen, wherein said immunogen is a protein mol-
ecule shown in SEQ ID NO. 1, or a fragment, or derivative,
or variant thereof, for detecting the pathological state of a
cell in a sample from a subject, comprising immunocy-
tochemical staining of said cell with said antibody, wherein
an altered degree of staining, or an altered staining pattern
in said cell compared to a cell representing a known health
status indicates a pathological state of said cell.
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