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METHOD FOR DIAGNOSING
NEURO-DEGENERATIVE DISEASE

FIELD OF THE INVENTION

[0001] This invention relates to a method of diagnosing
neuro-degenerative diseases, in particular Alzheimer’s dis-
ease and Parkinson’s disease.

BACKGROUND TO THE INVENTION

[0002] Neuro-degenerative diseases are increasing dra-
matically. Data suggest that neuronal health problems are
among the most important contributors to the global burden
of disease and disability.

[0003] Diagnostic markers for neurological disorders are
especially important in diagnosis early in the course of dis-
ease, when therapeutic compounds have the greatest potential
effect, but accurate diagnosis is difficult. Few diagnostic
markers for early stage neuronal disorders are available; those
that are available rely on the analysis of a sample material
(e.g. cerebrospinal fluid), which is difficult and painful to
obtain. Therefore, the characterisation of diagnostic markers
which are detectable in the peripheral blood is of great impor-
tance. Such peripheral markers would allow preventive
screening of a population at risk.

[0004] Alzheimers disease is the major cause of dementia
in industrialised countries. In a minority of cases there is a
clear family history, with autosomal mutations on the amy-
loid precursor protein gene. However, the majority of Alzhe-
imer’s disease patients have no obvious family history and are
classified as sporadic Alzheimer’s disease. The aetiology of
sporadic Alzheimer’s disease is largely unknown (Blennow K
and VanMechelen E, J Neural Transm Suppl. 1998; 53:223-
35).

[0005] Currently, Alzheimer’s disease is diagnosed prima-
rily by the exclusion of other known causes of dementia.
Diagnosis at an early stage prior to irreversible changes is
virtually non-existent. However, pharmaceutical therapy is
probably most effective early in the course of disease, before
neuro-degeneration is too severe and widespread. Therefore,
there is a great need for minimally-invasive diagnostic mark-
ers for diagnosis early in the course of the disease.

[0006] Parkinson’s disease is the second most common
neuro-degenerative disorder after Alzheimer’s disease,
affecting approximately 1% of the population older than 50
years. There is a world-wide increase in disease prevalence
due to the increasing age of the population.

[0007] Parkinson’s disease is a devastating and complex
disease that affects progressively the control of movement
and also produces a wide range of other problems for patients.
The symptoms reflect the gradual loss of nerve cells in spe-
cific areas of the brain. In particular, cells that produce the
neurotransmitter dopamine die in the substantia nigra
undergo cell death. The cause of this cell death is unknown.
[0008] At present the major diagnosis of Parkinson’s dis-
ease is based on the clinical presentation of symptoms includ-
ing bradykinesia and rigidity. At this stage approximately 80
percent of the affected brain pathway has already been lost,
limiting the usefulness of neuroprotective drugs. Diagnosis of
Parkinson’s is also possible using brain scans such as Positron
or Single Photon Emission Tomography (PET or SPECT),
which diagnose the disease by imaging selective neuronal cell
death in the substantia nigra (Brucke et al, J. Neurol. 2000,
247 Suppl 4: TV/2-7). However, these technologies are too
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expensive for routine medical examinations (PET imaging
$2500/patient and SPECT imaging $1000/patient). Develop-
ment of a simple blood test would dramatically accelerate
diagnosis of Parkinson’s disease.

SUMMARY OF THE INVENTION

[0009] The present invention is based on the identification
of proteins, isolated from platelets, that can be used as mark-
ers for Alzheimer’s disease or Parkinson’s disease.
[0010] Accordingto afirstaspect ofthe invention, a method
forthe diagnosis of Alzheimer’s disease comprises measuring
the level of expression of one or more of the proteins identi-
fied in Table 1 in a sample of platelets isolated from a person
suspected of having Alzheimer’s disease, and determining
whether the levels of expression are altered compared to a
control.
[0011] According to a second aspect of the invention, a
method for the diagnosis of Parkinson’s disease comprises
measuring the level of expression of one or more of the
proteins identified in Table 2 in a sample of platelets isolated
from a person suspected of having Parkinson’s disease, and
determining whether the levels of expression are altered com-
pared to a control.
[0012] Thediagnosis involves the isolation of platelets. Ina
preferred embodiment, the platelets should not be activated
during the purification from a blood sample.
[0013] According to a third aspect of the invention, a
method for the isolation of an extract comprising precipitated
proteins from non-activated platelets contained in a blood
sample, comprises the steps of:
[0014] (i) removing red and white blood cells from the
sample by sedimentation or mild centrifugation;
[0015] (ii) removing platelets from the resulting sample;
[0016] (iii) contacting the platelets obtained in step (ii)
with an agent to lyse the platelets and precipitate the
platelet protein extract;
[0017] (iv) optionally centrifuging the resulting lysate to
obtain the precipitated proteins.
[0018] According to a fourth aspect of the invention, an
assay for quantifying the amount of any protein identified in
Tables 1 or 2 presentin a blood sample comprises the steps of:
[0019] (i) removing red and white blood cells from the
sample by sedimentation or mild centrifugation;
[0020] (i) removing platelets from the resulting saniple;
[0021] (iii) contacting the platelets obtained in step (ii)
with an agent to lyse the platelets and precipitate the
platelet protein extract;
[0022] (iv) optionally centrifuging the resulting lysate to
obtain the precipitated proteins; and
[0023] (v) determining the amount of protein present in
the precipitate produced by step (iv).
[0024] According to a fifth aspect of the invention a diag-
nostic kit comprises the means for detecting the proteins
identified in Tables 1 and 2.
[0025] According to a sixth aspect of the invention, a kit for
isolating proteins from non-activated platelets comprises a
sedimentation agent, filtration device and precipitation agent.
[0026] According to a seventh aspect of the invention, a kit
for quantifying the amount of a protein identified in Tables 1
or 2, present in a blood sample, comprises a sedimentation
agent, filtration device, precipitation agent and a probe that
binds to a protein identified in Table 1 or Table 2 or a nucleic
acid coding for said protein.
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[0027] According to an eighth aspect of the invention, a DETAILED DESCRIPTION OF THE INVENTION
protem. drray Comprises first and second pr obe molecules [0031] For the avoidance of doubt, all publications referred
immobilised onto a support surface, wherein the first probe to below are incoproated herein by reference.
molecule binds to a protein identified in Table 1 or Table 2 and [0032] This invention provides methods of diagnosing the
the second probe binds to a different protein identified in ~ presence of or an increased risk of Alzheimer’s disease or
Table 1 or Table 2. Parkinson’s disease based on the detection of the expression
level of specific proteins, that are expressed in the platelets of
DESCRIPTION OF THE DRAWINGS a person suspected of having either disease. The expression
o ) ) level of the proteins in the platelets is determined outside of
[0028] The II}Venthn 1S .deSCI‘lbed with reference to the the body (ex_Vivo) of the person Suspected of having the
following drawings, wherein: disease, in an in vitro assay. Proteins that can be detected to
[0029] FIG. 1 illustrates cell activation levels for untreated diagnose Alzheimer’s disease are listed in Table 1; proteins
platelets, platelets prepared using chromatography and cen- that can be detected to diagnose Parkinson’s disease are listed
trifugation prepared platelets; and in Table 2. The “Change %” column represents the disease-
[0030] FIG. 2 illustrates the technique of Difference Gel  related increase or decrease (negative number) in expression
Electrophoresis (DIGE). compared to a non-diseased control.
TABLE 1
Alzheimer’s Disease Markers
SwissProt
Accession Calculated MW  Change %
No.* Protein name Variant pl (kDa) AD/Control
Q01813 6-phophofructokinase new variant 7.67 75 -15
014672 ADAM 10 (35 kDa band) new variant 35.0 =50
P02647 Apolipoprotein Al 5.56 31.0 -30
P02649 Apolipoprotein E E2 5.50 31.9 -40
P02649 Apolipoprotein E E3 5.65 36.2 -36
P02649 Apolipoprotein E E4 5.78 342 288
P27797 Calreticulin new variant 4.29 48.0 10
P00488 Coagulation factor XIII a chain new variant 5.75 83.0 20
precursor
Q9H4M9 EH-domain containing protein 1 new variant 6.61 60.0 =24
P02671 Fibrinogen alpha chain precursor all variants 15
P02675 Fibrinogen beta chain precursor all variants 15
P02679 Fibrinogen gamma chain precursor  all variants 15
P06396 Gelsolin all variants -10
P78417 Glutathione S transferases w1l wt 6.19 30.2 39
P78417 Glutathione S transferases 1 Al140D 5.87 30.0 -32
P78417 Glutathione $ transferases w1 new variant 5.64 29.8 -30
P69903 Hemoglobin alpha chain all variants -30
P68871 Hemoglobin beta-chain all variants -30
P08514 Integrin alpha-ITh new variant 4.88 89.0 -10
Q13418 Integrin-linked protein kinase 1 new variant 7.28 53.5 23
P27338 Monoamine oxidase type B new variant 7.22 62.0 30
P55209 Nucleosome assembly protein 1-like  new variant 4.34 60.0 -10
1
P43304 Phospho glycerol dehydrogenase new variant 6.98 80.8 -21
P00738 precursor Haptoglobin all varlants 75
P02768 Serum albumin [Precursor] all variants -30
Q9BS26 Thioredoxin domain-containing new variant s11 50 -11
protein 4 [Precursor]
P32119 Thioredoxin peroxidase 1 new variant 5.60 21.5 -14
P07951 Tropomyosin beta chain all variants 4.61 39.0 35
BAB14554;  umnamed protein (highly similar to new variant 4.65 40 30
AK023385  Tropomysosin alpha Chain Fibroblast
Isoform 2)
P18206 Vineulin all variants 22
075083 WD-repeat protein 1 all varlants 6.42 64 23
TABLE 2
Parkinson’s Disease Markers
SwissProt
Accession Calculated MW Change %
No.* Protein name Variant pl (kDa) (PD/Control)
P02649 Apolipoprotein E E2 5.50 31.9 -50
P02649 Apolipoprotein E E3 5.65 36.2 -37
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Parkinson’s Disease Markers

SwissProt
Accession Calculated MW Change %
No.* Protein name Variant pl (kDa) (PD/Control}
P02649 Apolipoprotein E E4 5.78 342 -1
QOHAM9 EH-domain containing protein 1 new variant 6.61 39.6 20
P02671 Fibrinogen alpha chain precursor all variants 15
P02675 Fibrinogen beta chain precursor all variants 15
P02679 Fibrinogen gamma chain precursor all variants 15
P78417 Glutathione $ transferases wl new variant 5.64 298 =26
p78417 Glutathione $ transferases wl Al40D 5.87 300 -34
A140D
p78417 Glutathione S transferases wl wt wt 6.19 302 16
000151 PDZ and LIM domain protein 1 all variants 6.79 417 22
P51659 Peroxisomal multifunctional enzyme  new variant 8.44 101 -87
type 2
P08567 Pleckstrin new variant 6.83 48.0 36
P08567 Pleckstrin new variant 7.37 48.0 -17
P08567 Pleckstrin new variant 7.69 48.0 21
P08567 Pleckstrin new variant 8.03 48.0 -47
P08567 Pleckstrin new variant 9.12 48.0 12
P08567 Pleckstrin new variant 9.20 48.0 -2
P00738 precursor Haptoglobin all variants 50
Q9BS26 Thioredoxin domain-containing new variant 5.11 50 11
protein 4 [Precursor]
P07951 Tropomyosin beta chain all variants 4.61 390 70
BABI14554; unnamed protein (highly similar to new variant 4.65 40 50
AKO023385  Tropomysosin alpha Chain

Fibroblast Isoform 2)

*The SwissProt protein knowledgebase is an annotated protein sequence database established in 1986. It
is maintained collaboratively by the Swiss Institute for Bioinformatics (SIB) and the European Bioinfor-
matics Institute (EBI). The Swissprot release referred to herein is v50.1, of 13 Jun. 2006. SwissProt can
be accessed at http://expasy.ch and at the SIB and EBI websites, www.isb-sib.ch and www.ebi.ac.uk,
respectively. A review of the SwissProt database is provided by Bairoch A et al, Brief Bioinform. 2004
March; 5(1)39-55. All accession numbers are SwissProt Accession numbers, except BAB14554 which is
the NCBI accession number, from the NCBI database available at www.nebinlm.nih.gov. The Gen-
bank ® accession number for this sequence is AK023385. Genbank ® (release 153-0) is the NIH genetic
sequence database (Benson et al, Nucleic Acids Res. 2005 Jan 1; 33 (Database Issue} D34-8), accessible

at www.ncbi.nih. gov.

[0033] Tables 1 and 2 indicate the Swiss Prot accession
number for each protein. This identifies the mRNA product
that codes for each protein. All proteins deriving from this
mRNA are within the scope of the invention, i.e. all variants
and post-translational modifications. Preferably, where a spe-
cific variant is indicated in column 3 of Table 1 or 2, this
specific variant is used according to the invention. More pref-
erably, the protein has the pl (where indicated) and molecular
weight (MW) indicated in columns 4 and 5 of Table 1 or 2.
Determining the MW of a protein is a routine experiment for
one skilled in the art, for example this can be performed by
SDS-PAGE. Determining the pl is also routine to one skilled
in the art, using the technique of Isoelectric Focussing. The pl
of the proteins in Tables 1 and 2 was determined by the
Decyder™ 2D analysis software (GE Healthcare, Chalfont
St. Giles, UK).

[0034] The method requires the detection of the expression
level of one or more of the specified proteins, from platelets of
aperson, usually a person suspected of having Alzheimer’s or
Parkinson’s disease or a person thought to have a predisposi-
tion to the disease. As used herein the term “expression level”
refers to the amount of the specified protein (or mRNA coding
for the protein) in the sampled platelets. The expression level
is then compared to the expression level of the one or more
proteins from platelets of a control. The control may be a
platelet sample of a person that is known to have the disease,

or a sample from a person that is known not to have the
disease. It will be apparent to the skilled person that compar-
ing expression levels of a control and the test sample will
allow a decision to be made as to whether the expression level
in the test sample and control are similar or different and
therefore whether the patient has or is atrisk of the disease. In
a preferred embodiment, the expression of the protein from
the test sample will be compared to a healthy, i.e. non-dis-
eased, control. The protein may have the same or similar
increase or decrease (compared to the control) in expression
as compared to the test sample. Whether an increase or
decrease of expression is indicative of the presence of disease
is indicated in column six of Tables 1 and 2, where a negative
value indicates a decrease in expression.

[0035] For the avoidance of doubt, an increased expression
level (when compared to a healthy non-diseased control) of
apolipoprotein E4, haptoglobin, glutathione S transerase
omega 1 wild type, tropomyosin beta chain, monoamine oxi-
dase type B, vinculin, coagulation factor XIIT A chain precur-
sor (pl 5.75 variant), fibrinogen alpha, beta or gamma chains,
WD-repeat protein 1, integrin-linked protein kinase 1,
unnamed protein BAB14554 or calreticulin, indicates the
presence of or risk of Alzheimer’s Disease. An increased level
(when compared to a healthy non-diseased control) of tro-
pomyosin beta chain, haptoglobin, pleckstrin (pl 6.83, 7.69
and 9.12 variants), PDZ and LIM domain protein 1, EH-
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domain containing protein 1, glutathione s transferase omega
1 wild type, fibrinogen alpha, beta or gamma chains, thiore-
doxin domain-containing protein 4 (precursor) or unnamed
protein BAB14554 is indicative of Parkinson’s Disease. A
reduced level (when compared to a healthy non-diseased
control) of gelsolin, nucleosome assembly protein 1-like 1,
integrin alpha IIb, thioredoxin peroxidase 1, phosphoglycerol
dehydrogenase, EH-domain containing protein 1, glutathione
S transferase omega 1 (pl 5.64 and 5.87 variants), apolipo-
protein A1, hemoglobin alpha chain or beta chain, apolipo-
protein E2 or E3, ADAM 10 (35 kDa variant), 6-phosphof-
ructokinase, thioredoxin domain-containing protein 4
(precursor) or serum albumin (precursor) indicates the pres-
ence of arisk of Alzheimer’s Disease. A reduced level (when
compared to a healthy non-diseased control) of apolipopro-
tein E2, E3 or E4, pleckstrin (pl 7.37, 8.03, 9.20 variants),
glutathione S tranferase omega 1 (pl 5.64, 5.87 variants) or
peroxisomal multifunctional enzyme type 2 is indicative of
Parkinson’s Disease.

[0036] The control may be a sample taken from a person
known to be healthy or known to be diseased (as required) and
may be analysed at the same time as the test sample. However,
it is preferable that the control is a known value, or level of
expression, that is known to be indicative of a healthy (or
diseased) person. Once this control level is known, control
tests need not be carried out each time a test sample is analy-
sed; the sample can simply be compared to the known control
values.

[0037] The level of expression of a single protein may be
identified, or a combination of proteins. Preferably, 2 or more
proteins, for example 3 or more, 4 or more or 5 or more
proteins are detected and analysed. For the avoidance of
doubt, when diagnosing Alzheimer’s disease, one or more
proteins identified in Table 1 may be analysed. When diag-
nosing Parkinson’s disease, one or more proteins identified in
Table 2 may be analysed. It will be apparent to the skilled
person that the full length protein, for example as described in
the Swiss Prot database, may be detected. Alternatively, the
identification of a fragment (or number of fragments) is pos-
sible, provided this allows accurate identification of the full
length protein; for example protease digestion of a (full
length) protein followed by mass spectrometry of a small
number of the resulting peptides is routinely used to identify
a protein. This method is often used to identify a spot on a
protein gel. If the protein is an oligomer, identification of a
single chain may be sufficient.

[0038] Methods of measuring the level of expression of a
protein from a biological sample are well known in the art and
any suitable method may be used. Protein or nucleic acid
from the sample may be analysed to determine the expression
level. An example of a suitable method is a quantitative PCR
reaction on mRNA (or cDNA) obtained from the sample
platelets. The use of quantitative PCR to detect gene expres-
sion levels is well-known in the art. Kits for quantitative
PCR-based gene expression analysis are commercially avail-
able, for example the Quantitect system manufactured by
Qiagen. Simultaneous analysis of expression levels in mul-
tiple samples using a hybridisation-based nucleic acid array
system is well known in the art and is also within the scope of
the invention.

[0039] Thelevel of specific protein (or proteins)in a sample
may be detected directly using a number of techniques that
will be apparent to one skilled in the art. In summary, suitable
techniques typically involve contacting the sample poten-
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tially containing a protein from Table 1 or Table 2 with a probe
molecule that bids specifically to said protein. A wash step
removes unbound molecules. The amount of bound probe
molecules is then detected, thereby determining the amount
oftarget molecules in the sample. Preferably, to aid detection,
the probe is labelled.

[0040] The skilled person will realise that it may be neces-
sary to detect a variant with a specific MW and/or pl. For
example, three glutathione S transferase variants are dis-
closed in Table 1 and it will be necessary to know which
variant is being detected. Methods for detecting specific pro-
teins with defined physical parameters are well known in the
art.

[0041] Foranalysis ofa relatively small number of proteins,
a quantitative immunoassay such as a Western blot or ELISA
can be used to detect the amount of protein (and therefore
level of expression) in a sample.

[0042] To analyse a larger number of samples simulta-
neously, a protein array may be used. Protein arrays are well-
known in the art and function in a similar way to nucleic acid
arrays, primarily using known immobilised proteins (probes)
to “capture” a protein of interest, for example a protein iden-
tified in Table 1 or 2. When the protein is an enzyme, an
enzyme assay can be used to analyse the amount of enzyme
present in a sample. A protein array contains a plurality of
immobilised probe proteins. Preferably, the array contains
probe proteins with affinity for different target proteins,
allowing a number of different proteins to be analysed on the
same support surface, preferably simultaneously: In a pre-
ferred embodiment, 2 or more probe molecules with affinity
for a protein identified in Table 1 or 2 are immobilised onto a
suitable protein array support material. More preferably, 3, 4,
5 or more different probe molecules are immobilised, for
example 10 or more. The advantages of this multiplexing are
faster analysis of multiple samples and the ability to detect
multiple markers simultaneously, which allows for combina-
tions of markers to be assayed thereby increasing diagnostic
accuracy. A support material suitable for use in a protein array
is disclosed in EP-A-0874242. In a preferred embodiment, a
protein array according to the invention is analysed using the
Randox Evidence™ System, which is commercially avail-
able from Randox Laboratories Limited, Ardmore, Northern
Ireland, United Kingdom.

[0043] Alternatively, 2D Gel Electrophoresis can be used to
analyse simultaneously the expression level of a number of
proteins, for example those listed in Tables 1 and 2. This
method is well known in the art; a sample containing a large
number of proteins are typically separated in a first dimension
by isoelectric focusing and in a second dimension by size.
Each protein resides at a unique location (a “spot™) on the
resulting gel. The amount of protein in each spot, and there-
fore the level of expression, can be determined using a num-
ber of techniques. An example of a suitable technique is
silver-staining the gel followed by scanning with a Bio-rad
FX scanner and computer aided analysis using MELANIE
3.0 software (GeneBio). Alternatively, Difference Gel Elec-
trophoresis (DIGE) may be used to quantify the expression
level (see Von Eggeling et al; Int. J. Mol. Med. 2001 October;
8(4):373-7). This technique is summarised in FIG. 2.

[0044] Blood platelets are non-nucleated cell fragments
involved in blood clotting. The platelets may be analysed
directly from a whole blood preparation. However, it is pre-
ferred that at least some purification is carried out to separate
the platelets from other blood components. In one embodi-
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ment, a plasma preparation is prepared from a whole blood
preparation and expression levels in the platelets detected
directly from the plasma. Methods of separating plasma from
other blood components are well known in the art, for
example, plasma can be prepared from anti-coagulated blood
by centrifugation. The platelets may be further purified from
the plasma so that a platelet preparation that is substantially
free from other blood components is obtained. This usually
requires an initial mild centrifugation at approximately 200 g,
to separate plasma from the red and white cellular blood
components, followed by a strong centrifugation at approxi-
mately 2000 g, to separate the platelets from the plasma.
Preferably, the platelets (that have been separated from the
plasma) are then lysed and a platelet extract obtained. Meth-
ods of lysing cells and obtaining cell-free extracts are well
known in the art.

[0045] The purification of platelets and platelet extracts
from whole blood using conventional methods (involving
strong centrifugation) often leads to activation of the plate-
lets. In particular, the strong centrifugation step required to
separate plasma from the platelets leads to considerable acti-
vation of the platelets. Activation of platelets is a well known
phenomenon which results in exocytosis of secretion vesicles
and granules (“degranulation”) together with a number of
other biochemical changes and a change in shape. Activation
often leads to exocytosis of proteins of diagnostic interest
and, without wishing to be bound by theory, decreases the
diagnostic value of the platelets obtained. Assays to detect the
level of platelet activation in a sample are known in the art. A
prothrombinase or platelet aggregometry assay may be used
or expression of activation markers such as CD62-P (P selec-
tin) and platelet factor 4 can be detected to measure platelet
activation, as will be apparent to one skilled in the art. The
detection of CD62-P by flow cytometry is described in
Example 1.

[0046] According to the current invention, it is preferred
that the platelets from which the level of expression of one or
more proteins is measured are non-activated. As used herein,
the term “non-activated” refers to platelets that have not been
activated by the purification process. Preferably, the platelets
are entirely non-activated, although the skilled person will
appreciate that platelets that have been slightly activated by
the purification process may still be useful. Preferably, the
platelet activation level is 50% or less. More preferably, the
platelets show 40% or less for example 30% or 20% activa-
tion. For the avoidance of doubt, Example 1 and FIG. 1 show
that platelets prepared according to the current invention
show a platelet activation level, as measured by % CD62-P
positive cells detected by flow cytometry, of approximately
20%, whereas platelets prepared according to conventional
techniques are greater than 60% activated.

[0047] Thecurrent invention provides a method ofisolating
non-activated platelet extracts from a whole blood sample. It
has been found that avoiding strong centrifugation during the
purification of the platelets allows non-activated platelets to
be obtained. Separating platelets from red and white blood
cells using sedimentation or mild centrifugation followed by
a separation from plasma by size exclusion filtration (instead
of the conventional method requiring strong centrifugation)
allows non-activated platelet extracts to be isolated. As used
herein, the term “strong centrifugation” refers to the centrifu-
gation forces used typically to pellet platelets for separation
from plasma. Strong centrifugation typically requires cen-
trifugation at 1000 g or greater, for example 1500 g or 2000 g.

Dec. 25, 2008

“Mild centrifugation” refers to centrifugation forces that do
not cause activation of platelets. In a preferred embodiment,
weak centrifugation involves forces of 500 g or less, more
preferably 250 g or less, for example 100 g or 50 g. In the
embodiment where sedimentation is used to separate the red
and white blood cells, it is preferred that, prior to sedimenta-
tion, the whole blood sample is diluted with an isotonic
buffer, which may contain additives to achieve an appropriate
density of plasma. For example, (anti-coagulated) blood can
be mixed with phosphate buffered saline (PBS) prior to sedi-
mentation. Alternatively, (anti-coagulated) blood can be
mixed directly with Dextran 500 (in PBS, e.g. 1.25% Dext-
ran) to a final concentration of between 0.1% and 5%, pref-
erably 0.25%.

[0048] Using sedimentation to separate biological samples
is well known in the art and any sedimentation method may be
used. Preferably, the technique of dextran sedimentation is
used, wherein the whole blood sample is applied to a solution
containing dextran at a density suitable for separating plate-
lets and plasma from other blood components (see, for
example, Bertoluzzo et al, 1999 Blood Cell, Mol. Dis. 25(22):
339-349). When left untouched, the plasma and platelets will
separate from the other blood components, forming a yellow-
ish supernatant. An advantage of using sedimentation, rather
than mild centrifugation, to separate the platelets from red
and white blood cells is that it avoids the need for expensive
centrifuge equipment.

[0049] Sedimentation or mild centrifugation of a whole
blood sample results in a supernatant containing platelets and
plasma. Although this supernatant may be analysed directly,
it is preferred that further purification occurs, to separate the
platelets from the plasma. This separation is traditionally
carried out by subjecting the platelet suspension (superna-
tant) to a strong centrifugation step, which leads to a substan-
tial activation of the platelets. It has now been found that
avoiding this strong centrifugation step allows the prepara-
tion of non-activated platelets. Preferably, the platelets are
separated from the supernatant of the sedimentation step by
size exclusion filtration, such as size exclusion gel chroma-
tography. The size exclusion gel has a molecular weight
exclusion that is capable of fractionating or excluding the
platelets to separate them from plasma components. Size
exclusion gels with suitable molecular weight cutoffs will be
apparent to the skilled person. It is preferred that the molecu-
lar weight cutoff is 40 MDa or greater. Typically, the size
exclusion gel is packed into a column and the platelet suspen-
sion resulting from the sedimentation or mild centrifugation
of the whole blood sample (e.g. the supernatant of the sedi-
mentation step) is passed through the column, providing an
early column eluate containing very high molecular weight
components which have been excluded by the size exclusion
gel and a later column eluate containing lower molecular
weight components which have been included by the chro-
matography gel. The platelets will be present in the excluded
fraction.

[0050] To obtain an extract, the platelets (i.e. the excluded
fraction) are contacted with a precipitation agent to lyse the
platelets and precipitate the released protein. A separate lys-
ing agent may also be used. Lysing agents are well known in
the art and are usually detergents. Any precipitation agent
may be used, as are well known in the art. A preferred pre-
cipitation agent is ethanol. Trichloroacetic acid (TCA) may
alternatively be used as a precipitation agent. Preferably, the
early column eluate from the size exclusion step (which con-
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tains the platelets) is transferred directly from the column into
a container which contains the precipitation solution. Once
precipitated, the macromolecules in the platelet extract
remain stable for a prolonged period of time, even at room
temperature.

[0051] After precipitation, the precipitate may be centri-
fuged 1o obtain a pellet of precipitated proteins.

[0052] The preferred method of providing non-activated
platelet extract therefore comprises two major steps, a first
sedimentation or mild centrifugation step and a second size
exclusion step. The lack of strong centrifugation in these two
steps prevents activation of the platelets. Example 1 demon-
strates this technique and FIG. 1 illustrates its effectiveness in
preparing non-activated platelets, compared to the conven-
tional (centrifugation) based techniques.

[0053] Once the non-activated platelets have been lysed,
providing a non-activated extract, further steps involving cen-
trifugation can be used, for example to obtain a pellet of the
precipitated proteins.

[0054] The precipitated protein produced by this method is
preferably resolubilised in aqueous solution prior to an analy-
sis procedure.

[0055] The method of providing non-activated platelets is
preferably used to produce platelet extracts containing a pro-
tein, or combination of proteins listed in Tables 1 and 2. An
assay for quantifying the amount of any protein identified in
Table 1 or 2 present in a blood sample therefore comprises
obtaining a non-activated platelet extract as described above
and determining the amount of the precipitated protein pro-
duced, as described above.

[0056] A kitcomprising the means to perform any aspect of
the invention is within the scope of the invention. In one
embodiment, a kit comprises the necessary reagents to allow
the expression level of one or more of the proteins in Table 1
or 2 to be detected, and to allow a diagnosis to be made.
Preferably, the kit comprises a probe that allows identification
of one or more of the proteins in Table 1 or 2. Preferably, the
probe is specific to a single protein identified in Table 1 or 2.
Any probe that specifically identifies the presence of a protein
can be used. The skilled person will realise that detecting the
amount of a bound probe allows the amount of the target
molecule to be determined. Preferably, the probe is labelled
with a detectable label. Suitable detectable labels will be
apparent to the skilled person and include radioactive labels,
chemiluminescent labels and bioluminescent labels. As indi-
cated above, the probes may be immobilised in an array, to
allow multiplexing.

[0057] Inapreferred embodiment, the probe is an antibody
molecule. As used herein, the term antibody is to be given its
standard meaning in the art, i.e. an immunoglobulin mol-
ecule. The skilled person will realise that any type of immu-
noglobulin molecule or fragment thereof can be used, pro-
vided that it retains the ability to bind to a specified target
molecule. Preferred antibody fragments include Fab and scFv
molecules. Recombinant antibodies and monoclonal antibod-
ies are within the scope of the invention. When the probe is an
antibody, a quantitative immunoassay is preferably used to
detect the presence of the antibody bound to the target protein
from Table 1 or 2, and therefore the expression level of that
target protein. Immunoassays such as Western Blots or ELI-
SAs, and the reagents required to perform such immunoas-
says, are well-known in the art. The kit can contain all of the
reagents required to perform the immunoassay. In an alterna-
tive preferred embodiment, the probe is anucleic acid that can
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hybridise to a nucleic acid, preferable mRNA, coding for a
protein identified in Table 1 or Table 2. In this embodiment,
the kit preferably contains reagents, such as primers and a
polymerase enzyme, that are required to perform a poly-
merase reaction, preferably a quantitative polymerase reac-
tion, which (as described above) can be used to detect the
expression level of a protein.

[0058] The probe can be an aptamer. As used herein. the
term “aptamer” is to be given its standard meaning in the art,
1.e. an oligonucleotide that can bind to a target molecule.
According to the current invention, the aptamer binds to a
protein identified in Table 1 or 2.

[0059] In a further alternative preferred embodiment. the
kit for detection of the expression level of a protein identified
in Table 1 or 2 does not contain a probe. The expression level
ofthe protein can be determined by 2D gel electrophoresis, or
DIGE, as indicated above. In this embodiment, the kit com-
prises reagents necessary to identify a protein identified in
Table 1 or Table 2, using these techniques.

[0060] A kit comprising the reagents to perform the method
of preparing non-activated platelets is within the scope of the
invention. Preferably, this kit comprises a sedimentation
agent, filtration device and precipitation agent. As used
herein, the term “sedimentation agent” refers to a reagent that
can be used to separate blood plasma from anti-coagulated
blood, by sedimentation through the sedimentation agent. A
preferred sedimentation agent is dextran (as described
above). A “filtration device” refers to a device that separates
platelets from plasma. A preferred filtration device is a size
exclusion column, most preferably with a M, cutoff of 40
MDa or greater. A “precipitation agent” is defined above.
[0061] A kit for assaying the quantity of a protein of Table
1 or 2 present in a blood sample, comprises reagents neces-
sary to produce a non-activated platelet protein extract, and
reagents necessary to detect the amount of protein in the
extract, as detailed above.

[0062] The invention is further described with reference to
the following non-limiting Examples.

EXAMPLE 1

[0063] (a) Blood samples from normal individuals were
obtained and treated with dilution buffer in order to demon-
strate the efficacy of removing red and white blood cells in
accordance with the present invention.

[0064] Anticoagulated blood (4 ml), to be used as a control,
was diluted 1:1.25 with an isotonic phosphate buffered saline
solution (10 mM Na,HPO,.NaH,PO,, pH=7.4, 135 mM
NaCl, 2.7 mM KCl, 5 mM EDTA) and left untouched for 50
minutes. The upper 100 pul of the yellowish supernatant was
analysed in a hemocytometer (Coulter MicroDiff 18, Beck-
mann-Coulter, FL). The supernatant contained 395x10°/ul
platelets, 0.03x10%ul red blood cells, and 3.4x10%/ul white
blood cells. Before sedimentation the blood contained 187x
10°/ul platelets, 5.7x10%ul red blood cells, and 4.3x10%/ul
white blood cells. Thus, about 98% of red blood cells and
21% of white blood cells were removed by the sedimentation
step. The supernatant contains platelets with a purity of more
than 92%. The remaining other cells are red blood cells (7%)
and white blood cells (1%), which consist mainly of lympho-
cytes.

[0065] Removal of only the upper % of the supernatant
improves the reduction of white blood cells in the sedimen-
tation step. A typical supernatant prepared using the upper ¥4
only contains 97.4% platelets, 1.8% red blood cells and 0.8%
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white blood cells. The cell concentrations in the whole blood
sample/supernatant were: red blood cell 5.0x105/ul/2.0x10%/
ul; white blood cell 4.7x10%/1i/0.9x10%/l; platelets 322x10%/
1l/108x10%/ul. 99.6% of red blood cells and 80.8% of white
blood cells are removed by sedimentation and removal of the
upper % of the supernatant.

[0066] (b) The platelet-containing supernatant was then
treated with a size exclusion gel in order to show the efficacy
of removing plasma proteins in accordance with the present
invention, as detailed below.

[0067] Sepharose 2B, an agarose-based gel having a
molecular weight fractionation of about 80 MD was pur-
chased from Amersham-Pharmacia. About 15 ml of the gel
was washed with phosphate buffered saline (PBS), degassed,
packed in a small column having a diameter of 12 cmx1.4 cm,
and washed with PBS. Excess buffer was drained from the top
of the column and 200 pl of the platelet-containing superna-
tant was applied to the top of the gel without disturbing the
surface of the gel. After the 200 pl had completely entered the
gel bed, 15 ml of PBS was added stepwise (1 ml per step) to
the gel packed column. Every millilitre of the eluent was
collected and divided into 3 parts: one part was used to deter-
mine the platelet count using a hemocytometer, the second
was used to determine the protein concentration according to
the standard Bradford protocol and the third part was used to
investigate the proteins by sodium dodecyl sulfate polyacry-
lamide gel electrophoresis (SDS-PAGE).

[0068] The platelets contained in the supernatant eluted
early atabout 3 ml. The plasma proteins, however, elute much
later at about 8 ml. The analysis of the proteins by SDS-PAGE
revealed that the major plasma protein, albumin, eluted
between 8 ml and 19 ml and was absent in the platelet frac-
tions. These data show that applying platelet-containing
supernatant of sedimented blood to size exclusion gel chro-
matography leads to removal of plasma proteins. It was also
noted that the remaining white blood cells in the supernatant
were separated from the platelets during the size exclusion
chromatography; there appeared to be unspecific binding of
white blood cells to sepharose, which retards their elution.

[0069] (c) Next, the prepared platelet proteins were analy-
sed by 2-dimensional gel electrophoresis and compared to
platelet proteins prepared by centrifugation, as described
below.

[0070] The eluate prepared above, which contained the
non-activated platelets, was precipitated in ethanol.

[0071] For isolation by centrifugation, peripheral blood
was centrifuged at 50 g for 15 minutes. The supernatant
contained the platelet rich plasma (PRP). In the presence of
150 nM PGE1 (prostaglandin E1), PRP was subjected to a
second (strong) centrifugation at 1500 g for 15 minutes. The
platelet pellet was then washed two times in isotonic buffer
and precipitated in ethanol.

[0072] The precipitate of each preparation was pelleted by
high-speed centrifugation and resolubilised in an aqueous
buffer containing 8M urea. The protein pattern of both treat-
ment groups was analysed by 2-dimensional gel electro-
phoresis according to Gerner at al. J Biol Chem 2000; 275:
39018-26.

[0073] Both platelet protein preparations contained several
hundreds of proteins. However, the protein preparation from
centrifuged platelets contained additional low molecular
weight proteins, which were identified as plasma proteins.
These results show that the present invention yields a high
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quality platelet protein preparation, which is suitable for pro-
teomics studies and which is not contaminated by plasma
proteins.

[0074] (d) Finally, the expression of the activation marker
CD62P (p-selectin) in platelets prepared as described above
was measured and compared to platelets prepared by cen-
trifugation. Untreated blood was used as a negative control.
The degree of platelet activation was determined by expres-
sion of the specific activation marker CD62P measured by
flow cytometry.

[0075] Gel filtered platelets show the same low CD62P
expression levels as platelets in untreated blood, whilst plate-
lets prepared by centrifugation exhibited a strongly increased
expression level. Even the single centrifugation step to yield
platelet rich plasma (PRP) leads to a small increase in CD62P
expression. These data are illustrated in FIG. 1, which illus-
trates that preparation of platelet extracts according to the
present invention results in greatly reduced level of platelet
activation compared to the conventional purification method.

EXAMPLE 2
2.1 Selection of Patients
2.1.1 Healthy Control

[0076] At least a corresponding number of age- and sex-
matched controls, without any evidence of neuropsychiatric
disorder or cognitive dysfunction, were selected for this
study. Control subjects had a standardised clinical profile
based on neurological examinations, laboratory blood and
urine analysis and neuropsychological assessment.

2.1.2 Evaluation of Alzheimer’s Disease Patients

[0077] A reliable diagnosis of AD is, to date, only possible
by a post mortem analysis of the brain. However, there are
some parameters which indicate the disease. Therefore it was
important to evaluate conscientiously patients which should
be enrolled in the study. Early stage dementia patients were
investigated. These patients are supposed to suffer from AD
as determined by medical, epidemiological, and neuropsy-
chological assessments. For further corroboration isolated
blood platelets were taken from these patients and the expres-
sion and fragment-pattern ofthe f-amyloid-precursor protein
(APP) was analysed by Western blot. The ratio of the two
APP-fragments is known to change in the course of Alzhe-
imer’s disease (Di Luca, et al., 1998, Arch Neurol 55: 1195-
1200). APP-ratios in the early stage dementia patients were
indistinguishable from that of healthy controls.

[0078] The normal APP-ratios found in the early stage
dementia patients can either indicate that patients might suf-
fer from a neuro-degenerative disorder which is different
from AD or derive from their medical treatment. The patients
were treated with an acetylycholinesterase inhibitor, which
was recently described to abolish disease-induced changes of
APP-ratios in AD. Thus, early stage dementia patients are not
suitable for the study.

[0079] To find a more promising patient group, late stage
dementia patients were investigated. A recently published
study showed by post mortem analysis that the late stage
dementia patient group consists of 70% AD, 15-20% Lewy
body disease, and 2-8% vascular hypoxic dementia (Jellinger,
2001, T Neurol Neurosurg Psychiatry. 2001 November:;
71:707-8). In addition these patients receive no acetylycho-
linesterase inhibitors or other treatments which are known to
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interfere with platelets. Thus, late stage dementia patients
seemed to be the best patient group for the study.

[0080] In order to reduce the number of false positives
(30%) in the late stage dementia patients, the amyloid pre-
cursor protein fragments (APP) ratios of these patients were
analysed and compared to the APP ratios of age- and sex-
matched control subjects. Visually two groups of APP ratios
could be distinguished in both study groups from Western
blot analysis of the platelet proteins from all collected
samples. Most of the control subjects (n=13) have high APP
ratios. This corresponds to the literature. Eight control sub-
jects had reduced APP ratios.

[0081] In 14 ofthe 21 dementia patients, the ratio between
the 130 and the 106-110-kd isoforms was markedly low,
corresponding to that described for Alzheimer’s disease. The
APP ratios of the remaining 7 patients were as high as the
ratios of the control subjects, which suggested that these
patients would have other forms of dementia. This proportion
is similar to the former result of the pathologic study since the
excluded seven dementia patients with high APP ratios were
equivalent to the 30% non-Alzheimer’s dementias.

[0082] The optical density of the APP bands of the four
groups was then measured and the ratios calculated. The
visual selection was confirmed by these measurements. A
cut-offlevel for low APP ratios was set at 1.2. Fourteen of the
21 dementia patient had an APP ratio below this cut off level
witha mean value of 1.0620.21 (n=14). This group has a high
probability of AD and was used in the proteomics assay. 13 of
the 21 healthy age-matched controls showed an APP ratio
higher than 1.2 with a mean value of 1.44+0.21 (n=13). These
volunteers have a high probability ofno AD problems, evenin
the early stage, and were to be used as a control.

[0083] The mean age of dementia group classified for the
Alzheimer study group was 82.8+5.8 and the mean age of the
control group with high APP ratios was 81.7+6.1.

2.1.3 Analysis of Parkinson’s Disease Patients

[0084] All 19 patients were well-defined idiopathic PD
patients according to neuropsychological evaluations as well
as computer tomography scans. Since these patients are com-
monly younger than the AD patients, samples of 19 age
matched controls were also collected.

[0085] Tt has to be mentioned that patients who were sus-
pected of suffering from PD received treatment with dopam-
ine. Therefore it has to be taken into account that any changes
in the protein expression profile of these patients might be
partially mediated by dopamine. To minimise this effect, the
study utilised in-patients who received a lower daily dose of
dopamine.

2.2 Sample Preparation

2.2.1 Choice of Sample Material

[0086] Platelets are non-nucleated blood cells which play
an essential role in blood clotting. It is expected that post-
transcriptional regulatory mechanisms play an important role
in disease-specific changes. Therefore a proteomic approach
was adopted and disease-specific changes on the protein level
were investigated.

2.2.2 Blood Sampling

[0087] Peripheral venous blood was taken without stasis
and coagulation was inhibited by citrate. The platelets were
prepared immediately after blood drawing.

2.2.3 Preparation of Platelets

[0088] To avoid any platelet activation and de-granulation
the preparation of platelet proteins from human blood was
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carried out without centrifugation immediately after the
blood sample was taken in the clinics. The separation of
platelets from other blood components occurred in two steps:
(1) removal of red and white blood cells by sedimentation and
(2) separation of platelets from other plasma components by
size exclusion chromatography.

2.2.4 Two-Dimensional Gel Electrophoresis

[0089] The platelet protein precipitate was solubilised in
sample buffer containing urea, thiourea, and CHAPS and
applied in the 1¥ dimension to isoelectric focussing (24 cm
Immobiline Dry strips in a pH range of 4-7 and 6 to 9). This
leads to a separation of the proteins according to their pl. The
IPG (immobilised pH gradient)-strip was then applied in the
2"? dimension on a 11% SDS-PA gel and the proteins were
separated according to their molecular weight. The protein
spots were visualised by silver stain. The gels were scanned
using a FX scanner from Bio-Rad and the images were analy-
sed with the MELANIE 3.0 imaging analysis software from
GeneBio. With 2-D fluorescence difference gel electrophore-
sis system (DIGE) the platelet protein samples were labelled
with fluorescence dye before electrophoresis and the 2D gels
were scanred with a Typhoon scanner (Amersham Bio-
sciences).

[0090] The gel images were highly reproducible. For
example: in four parallel gels of the same samples 2463,
2645, 2710, and 2487 protein spots were detected respec-
tively. This indicates a very low coefficient of variation of
only 4.7%. However, some spots were very faint and there-
fore not suitable for further analysis. Taking into account only
clear and distinct spots, 1983 spots (77%) were found to be
present in all four gels. This reproducibility is at a similar
level as published by other proteomic research groups (for
example O’Neill, et al. 2002, Towards complete analysis of
the platelet proteome, Proteomics 2 288-305).

2.3 Alzheimer’s Disease

[0091] To determine whether platelets from AD patients
have specific modifications in their protein expression profile,
inter-individual variations had to be overcome. Therefore a
two-step strategy was chosen:

[0092] 1. Analysis of 2D-gels of pooled samples of AD
patients (this levels the inter-individual differences out) in
order get an overview of the disease-specific differences and
to get a list of candidate spots.

[0093] 2.Analysisof 2D-gels of each single patient in order
to evaluate the statistical significance of the candidate spots.
[0094] Using the MELANIE-3.0software, the 2x2 AD gels
were compared and a synthetic AD image was calculated
which contained all common spots (1925). The correspond-
ing synthetic control image had 1983 common spots. A com-
parison of these two synthetic gels revealed that 1501 spots
are present in both AD and control samples. The approxi-
mately 400 not common spots were all very faint and prob-
ably due to methodical variations. All 1501 common spots
were introduced into a statistic evaluation. The mean expres-
sion level of each single spot in the AD group was calculated
and compared with the mean of the healthy control group. In
addition the significance level of any difference was calcu-
lated by a students t-test.

[0095] Using this approach 72 protein spots were found
which showed a significant (p<0.05) increase or decrease in
the spot intensities of AD samples in comparison to healthy
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control. In order to evaluate the specificity of these 72 spots
the expression level ofthese spots were analysed in 2D gels of
each single AD patient and each single control.

[0096] From the 20 single intensity values of each spot per
group the mean value was calculated together with the stu-
dents t-test. Twenty-five spots were found to be still statisti-
cally significant (see Table 1).

2.3.1 Protein Identifications by Mass Spectrometry from
Alzheimer-Related Protein Spots

[0097] From this study, twenty-five proteins were identi-
fied. The proteins are listed in Table 1.

2.4 Parkinson’s Disease

[0098] Difference Gel Electrophoresis (DIGE) technology
was applied to find disease-specific protein spots. The basics
of this technology is shown in FIG. 2. In summary, protein
extracts from disease samples and protein extracts from
healthy subjects were labelled covalently with two different
fluorescent dyes (Cy; and Cys). Both samples were then
mixed and the proteins separated on a 2D gel. The proteins
from the different samples co-migrated until they reached
their isoelectric point and their molecular weight. After the
electrophoretic separation the gels were scanned in a fluoro-
metric scanner at two different wavelengths (532 nm for Cy,
and 633 nm for Cys,) to receive the two different images. By
an overlay of both images all proteins which were expressed
equally in both samples were shown in yellow, proteins which
Were increased in disease samples are shown in green and
decreased proteins are shown in red. Since the two samples
which had to be compared were run on the very same gel, this
technique reduced the time-consuming image analysis and
gel-pairing dramatically. In addition, the use of Cy-dyes had
a much bigger linear dynamic range in comparison to silver
stain.

[0099] Using this technique the platelet proteome of three
Parkinson’s disease patient pools was compared with the
proteome of three pools from age- and sex-matched healthy
controls.

2.4.1 Identification List of Parkinson-Specific Platelet Pro-
tein Spots in the pH Range 4-7 and 6-9:

[0100] Eight 2D DIGE gels from pH 4-7 and 6-9 were
analysed with eight study pools of 36 idiopathic PD patients
and 36 age-matched controls. Duplicates of these pools were
made by labelling with the dyes Cy 3 and Cy 5. Additionally
a fourth pool of patients and controls was added to this analy-
sis. These new pools consisted only of three patients and
controls. Even with such a small count of subjects it was
possible to confirm the same disease-related changes in pro-
tein expression.

2.4.2 Protein Identifications by Mass Spectrometry from Par-
kinson-Related Protein Spots

[0101] Protein spots in the pH gradient 4-7 and 6-9 were
identified, from the eight pools described in 2.41, by mass
spectrometry as indicated in Table 2.

3. Conclusion

[0102] The experiments detailed herein indicate that the
proteins identified in Tables 1 and 2 are useful markers for the
presence of, or risk of Alzheimer’s disease and Parkinson’s
disease, respectively.

1. A method for the diagnosis of Alzheimer’s disease, com-
prising measuring the level of expression of one or more of
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the proteins identified in Table 1 in a sample of platelets
isolated from a person suspected of having Alzheimer’s dis-
ease, and determining whether the levels of expression are
altered compared to a control.

2. A method for the diagnosis of Parkinson’s disease, com-
prising measuring the level of expression of one or more of
the proteins identified in Table 2 in a sample of platelets
isolated from a person suspected of having Parkinson’s dis-
ease, and determining whether the levels of expression are
altered compared to a control.

3. A method according to claim 1, wherein detection of
platelet protein expression is carried out on a plasma sample.

4. A method according to claim 1, wherein the platelets are
purified to be substantially free from other blood components.

5. A method according to claim 1, wherein the platelets are
non-activated.

6. A method according to claim 1, wherein the level of
protein expression in the platelets is determined from a plate-
let protein extract.

7. A method according to claim 6, wherein a platelet pro-
tein extract is isolated from a blood sample using a method
comprising the steps of:

(1) removing red and white blood cells from the sample by

sedimentation or mild centrifugation;

(ii) removing platelets from the resulting sample;

(iii) contacting the platelets obtained in step (ii) with an
agent to lyse the platelets and precipitate the platelet
protein extract;

(iv) optionally centrifuging the resulting lysate to obtain
the precipitated proteins.

8. A method for the isolation of an extract comprising
precipitated proteins from non-activated platelets contained
in a blood sample, comprising the steps of:

(1) removing red and white blood cells from the sample by

sedimentation or mild centrifugation;

(i1) removing platelets from the resulting sample;

(iil) contacting the platelets obtained in step (i) with an
agent to lyse the platelets and precipitate the platelet
protein extract;

(iv) optionally centrifuging the resulting lysate to obtain
the precipitated proteins.

9. A method according to claim 8, wherein step (i) is carried

out by dextran sedimentation.

10. A method according to claim 8, wherein step (ii) is
carried out by size exclusion filtration.

11. A method according to claim 10, wherein step (ii) is
carried out using a size exclusion gel having a molecular
weight exclusion greater than 40 MDa.

12. A method according to claim 8, wherein the agent in
step (iii) 1s ethanol.

13. A method according to claim 8 wherein the precipitated
protein comprises any protein identified in Tables 1 and 2.

14. A method according to claim 8, wherein step (i) is
carried out in isotonic solution.

15. A method according to claim 8, wherein the precipi-
tated protein is resolubilised in aqueous solution.

16. An assay for quantifying the amount of any protein
identified in Tables 1 or 2 present in a blood sample, compris-
ing treating the blood sample according to steps (i)-(iv) in
claim 8, and determining the amount of the protein present in
the precipitated product of step (iv).

17. A kit comprising the means for performing the method
according to claim 1.
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18. A kit according to claim 17, comprising a probe that
binds to a protein identified in Table 1 or Table 2, or a nucleic
acid coding for said protein.

19. A kit according to claim 18, wherein the probe binds
specifically to a protein identified in Table 1 or Table 2, or a
nucleic acid coding for said protein.

20. A kit according to claim 19, wherein the probe is an
antibody or a aptamer.

21. A kit according to claim 20, comprising the means for
quantitative detection of the bound probe.

22. A kit according to claim 21, wherein the means for
quantitative detection comprises reagents for an immunoas-
say.

23. A kitaccording to claim 17, comprising reagents for 2D
gel electrophoresis.

Dec. 25, 2008

24. A kit according to claim 18, wherein the probe is a
nucleic acid that hybridizes to a nucleic acid coding for a
protein identified in Table 1 or Table 2.

25. A kit according to claim 24, comprising reagents
required for a polymerase reaction.

26. A kit for performing the method according to claim 8
comprising a sedimentation agent, filtration device and pre-
cipitation agent.

27. A kit for performing the assay according to claim 16,
comprising a sedimentation agent, filtration device, precipi-
tation agent and a probe that binds to a protein identified in
Table 1 or Table 2 and the second probe binds to a different
protein identified in Table 1 or Table 2.

28. A protein array according to claim 28, comprising a
third immobilised probe molecule that binds to a third differ-
ent protein identified in Table | or Table 2.
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