PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5.

GOIN 33/68 // CO7K 15/06 Al

(11) International Publication Number:

(43) International Publication Date:

WO 91/15773
17 October 1991 (17.10.91)

PCT/GB91/00545
8 April 1991 (08.04.91)

(21) International Application Number:

(22) International Filing Date:

(30) Priority data:

9007922.9 GB

7 April 1990 (07.04.90)

(71) Applicant (for all designated States except US): OXFORD
VIROLOGY PLC [GB/GB]; 10 Storey’s Gate, Westmin-
ster, London SWI1P 3AY (GB).

(72) Inventors ; and

(75) Inventors/Applicants (for US only) : HAJIMOHAMMA-
DREZA, Iradj [IR/GB]; Department of Neuroscience,
Institute of Psychiatry, London SE5 8F (GB). BRAM-

MER, Michael [GB/GB]; 29 Rodenhurst Road, London

SW4 8AE (GB).

(74) Agent: BANNERMAN, David, Gardner; Withers & Rog-
ers, 4 Dyer’s Buildings, Holborn, London ECIN 2JT

(GB).

(81) Designated States: AT (European patent), AU, BE (Euro-
pean patent), CA, CH (European patent), DE (Euro-
pean patent), DK (European patent), ES (European pa-
tent), FR (European patent), GB (European patent), GR
(European patent), HU, IT (European patent), JP, KR,
LU (European patent), NL (European patent), SE (Eu-
ropean patent), SU, US.

Published
With international search report.

(54) Title: A DIAGNOSTIC TEST METHOD

(57) Abstract

The invention provides a method for diagnosing Alzheimer’s Disease comprising detecting the amount of one or more pol-
ypeptides in a solubilised blood platelet polypeptide sample taken from a suspected Alzheimer’s Disease sufferer and, if present,
comparing the amount thereof with the amount of the polypeptide or polypeptides present in a corresponding sample taken from
disease-free individuals. Significantly lowered amounts of said polypeptide or polypeptides in the sample, when compared to the
amount in samples from disease-free individuals, being indicative of Alzheimer’s Disease.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Canada
Central African Republic
Congo
Switzerland
Cote d’lvoire
Cameroon
Czechoslovakia
Germany
Denmark

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

Franee

Gabon

United Kingdom
Guinca

Greece

Hungary

ltaly

Japan

Democratic People's Republic
of Korea

Republic of Korea
Licchtenstein

Sri Lanka
Luxembourg
Monaco

Madagascar
Mali
Mongolia
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Senegal
Sovicet Union
Chad

Togo

United States of America




WO 91/15773 PCT/GB91/00545

1

A DIAGNOSTIC TEST METHOD

This invention relates to a method of diagnosis for

Alzheimer's Disease.

Alzheimer's Disease is a degenerative brain disorder
producing a range of symptoms including dementia.
Elevated aluminium levels, virus-like agents and pre-
disposing genetic factors have all been put forward as
casual agents. However, the absence of a specific
diagnostic test for Alzheimer's Disease has greatly
hampered further research and the development of

therapeutic agents for the treatment of afflicted

individuals.

This invention exploits the finding that certain
polypeptides normally found in blood platelets are
present in significantly lowered amounts or are absent

from the platelets of Alzheimer's Disease sufferers.

According to one aspect, the invention provides a
method of diagnosing Alzheimer's Disease comprising
detecting the presence of one or more polypeptides in
a solubilised blood platelet polypeptide sample taken
from a suspected Alzheimer's Disease sufferer, and if
such a polypeptide or polypeptides are present,
comparing the amount thereof with the amount present

in the platelets of disease-free individuals.
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In a further aspect, the invention provides a method
of diagnosing Alzheimer's Disease comprising
separating the components of a solubilised blood
platelet polypeptide sample taken from a suspected
Alzheimer's Disease sufferer, detecting the presence
of the separated polypeptides and comparing the amount
thereof with the amount of the corresponding
polypeptide observed in a corresponding sample taken
from a disease-free individual.

As will be apparent to the skilled worker, many
separation techniques can be employed to separate
particular polypeptides on the basis of such
characteristics as size, solubility, charge and
specific binding affinity,n using methods such as
dialysis through a semi-permeable membrane: gel-
filtration chromatography; ion-exchange chromatography
and affinity chromatography (see Stryer L.
Biochemistry 2nd Edition, [1981] Pg. 18 to 20, W.H.
Freeman and Co.).

The separation of the components may, for example, be -
carried out by chromatography or by gel
electrophoresis such as polyacrylamide gel
electrophoresis (PAGE). Preferably two dimensional
PAGE is used to separate the polypeptide components in

the samples.

Detection techniques such as immunocassay and
colourimetry may be emploved in the above methods to
determine the presence and/or amount of particular

polypeptides in a test sample.

In another aspect the invention provides a diagnostic

test method for Alzheimer's disease comprising
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detecting or determining the level of one or more
particular polypeptides in a solubilised blood
platelet polypeptide sample taken from a test subject,
wherein the or each particular polypeptide is one
which, if the components of the said sample are
subjected to two-dimensional polyacrylamide gel
electrophoresis are present in the 110 kDa Mwt region
at an isoelectric point of 5.4 and/or the 50 kDa Mwt
region at an isoelectric point of 5.5 and/or the 40
kDa Mwt region at an isocelectric point in the range of

from 5.6 to 6.2.

The invention further provides a method of diagnosing
Alzheimer's Disease comprising separating the
components of a solubilised blood platelet polypeptide
sample taken from a suspected Alzheimer's Disease
sufferer by two dimensional PAGE, detecting the
presence of the separated polypeptides by staining the
gel, and comparing the degree of band staining, in one
or more regions selected from the 100 Mwt region at an
isoelectric point of approximately 5.4, the 50 kDa Mwt
region at an isoelectric point of approximately 5.5,
and the 40 kDa Mwt region at an iscelectric point in
the range of from 5.6 to 6.2, with the degree of
staining in the corresponding region or regions

observed in a sample taken from a disease-free

individual.
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Advantageously, the gels are run in pairs, that is one
sample from a suspected sufferer with one from a
disease-free individual to account for any variability

in running conditions.

Advantageously, the samples taken from suspected
sufferers and disease-free individuals are matched as
closely as possible for age and sex so that samples

are more strictly comparable.

The presence of the separated polypeptide bands on the
gel may be detected using a polypeptide stain such as

"Coomassie blue", or by using immunoassay techniques.

Preferably, the or each particular polypeptide is
extracted from the sample or gel using conventional
techniques and is used tc immunise a mammal such as a
rabbit in order to raise antisera specific for said
polypeptide. Such antisera can be used as an
immunoassay reagent in further methods of the

invention.

In a further aspect the invention provides a method
for separating from a solubilised blood platelet
sample a polypeptide which, if the components of the
sample are subjected to two-dimensional polyacrylamide

gel electrophoresis, is present in the 110 kDa Mwt

SUEBSTITUTE SHEET
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region at an isoelectric point of 5.4 and/or the 50

kDa Mwt region at an iscelectric point of 5.5 and/or

the 40 kDa Mwt region at an isoelectric point in the
range of from 5.6 to 6.2 which method comprises:

(i) applying said sample to an affinity
chromatography column including antibodies
specific for said polypeptide, which
antibodies are bound to a solid support;

(ii) washing the support to remove unbound
components of the sample to which the
antibodies do not bind specifically;

(iii) eluting said polypeptide from the support so
that it is obtained in substantially purified

form.

Preferably the solid support to which said antibedies

bind comprises plastic beads.

The invention also provides said polypeptide in an
isolated and substantially purified form, which
polypeptide is present in a reduced concentration in a
solubilised blood platelet sample from a sufferer from
Alzheimer's disease and which, if the components of
such a sample are subjected to two-dimensional
polyacrylamide gel electrophoresis are present in the
110 kDa Mwt region at an isoelectric point of 5.4

and/or the 50 kDa Mwt region at an isoelectric point

SUBSTITUTE SHEET
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of 5.5 and/or the 40 kDa Mwt region at an isoefeqtric

point in the range of from 5.6 to 6.2.

In a still further aspect the invention provides an
immunoassay method for determining the amount of a
particular polypeptide as described previously which
method comprises

(i) coating a solid support surface with

antibodies specific for the particular

polypeptide;

(ii) | washing the support to remove unbound
antibodies;

(iii) applying a solubilised blood platelet

polypeptide sample from a test sanmple;

(iv) washing the support to remove unbound
components of the sample;

(v) applyving labelled antibodies specific for the
particular polypeptide;

(vi) washing the support to remove any unbound
labelled antibodies:

(vii) defermining the amount of labelled antibody
present, which amount is proportional to the
amount of the particular polypeptide present

in the sample.

Preferably the labelled antibodies are labelled with

enzymes (such as peroxidase and phosphatase) which

SUBSTITUTE SHEET
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leave a coloured deposit on reaction with substrate.
The coloured deposit being measurable using

colourmetric techniques.

In another aspect the invention provides an
immunoassay kit for diagnosing Alzheimer's Disease in
a solubilised blood platelet polypeptide sample from a
test subject comprising

(i) an antibody preparation ccntaining antibodies
specific for a particular polypeptide as
defined previously;

(11) An antibody preparation containing labelled
antibodies specific for the said polypepticde
for determining the amount of said
polypeptide in the sample from the test
subject; and

(iii) a comparative blood platelet polypeptide
sample from an Alzheimer's disease-free
individual to allow comparison of the amount
of said polypeptide therein with the amount

present in the sample from the test subject.

Preferably the above kit further comprises a multiwell
plastic plate for using the kit according to the
methods of the invention. Advantageously the sample
from the test subject is assayed alongside the

comparative sample from the disease-free individual so

SUBSTITUTE SHEET
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that the amount of the particular polypeptide in the

respective samples can be readily compared.

As will be apparent to those skilled in the art
examples of the label of the labelled antibodies
include an enzyme as mentioned previously, a
fluorescent dye which can be seen using UV microscopv,
or a radioactive substance which can be detected by
deposition of silver grains from a photographic

emulsion or by using counting egquipment.

A preferred embodiment of the invention will now be
described by way of example only, with reference to

Fig. 1.

Fig. 1 shows a diagnostic test according to the

invention.

A total of 13 2-D SDS PAGE were carried out to
separate the components of soclubilised platelet

polypeptide samples.

Eight Alzheimer's Disease (ALZ) patients and 5
disease-free control (CON) individuals were tested.
These were matched as closely as possible for age (63 °
4 vears for ALZ group and 62 * 5 years for CON group)

and sex (4 males/4 females for ALZ group and 3 males/2

SUBSTITUTE SHEET
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Gels were run in paris, that is, one ALZ with one CON,

to account for the variability in running conditions.

Coomassie blue staining was used to detect the

presence cof the separated pclypeptide bands.

In 5 out of 8 SDS-gels from the ALZ group, there was a
consistent decrease in the degree of Coomassie blue
staining of a spot around the 110 kDa Mwt region with
an isoelectric point of approximately £.4, as shown in
Fig. 1, B=ALZ, marked 1. However, all 5 SDS-gels from

the control group showed a mich stronger staining as

shown in Fig. 1, A=CON, marked 1.

Further differential staining was observed in the spot
around the 50 kDa Mwt region with an isocelectric point
of approximately 5.5, marked 2 in Fig. 1 and the spot
marked 3 around the 40 kDa Mwt region with an

isoelectric point in the range 5.6 to 6.2.

Thus, the differential staining of certain blood
platelet polypeptide bands between Alzheimer's Disease
patients and controls provides a specific marker or

markers for the diagnosis of the disease in suspected

sufferers.

SUBSTITUTE SHEET
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CLAIMS

1. A diagnostic test method for Alzheimer's Disease
characterised in that at least one polypeptide of a "
solubilised blood platelet polypeptide sample taken

from a suspected Alzheimer's Disease suffer is

detected and, if pfesent, the amount thereof is

compared with the amount of the same polypeptide in a
corresponding sample taken from a disease-free

individual.

2. A diagnostic test method for Alzheimer's disease
comprising detecting or determining the level of one
or more particular polypeptides in a solubilised blood
platelet polypeptide sample taken from a test subject,
wherein the or each particular polypeptide is one
which, if the components of the said sample are
subjected to two-dimensional polyacrylamide gel
electrophoresis are present in the 110 kDa Mwt region
at an isocelectric point of 5.4 and/or the 50 kDa Mwt
region at an isoelectric point of 5.5 and/or the 40
kDa Mwt region at an isoelectric point in the range of

from 5.6 to 6.2.

iy

3. A method as claimed in claim 1 wherein the
components of the solubilised blood platelet

polypeptide sample are separated prior to the

SURBRSTITUTE SHEET
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detection of the polypeptide.

4. A method as claimed in claim 3 wherein the
separation of the components is achieved by two

dimensional polvacrylamide gel electrophoresis.

5. A method as claimed in claim 2 wherein the
presence of the separated polypeptides in the gel is
detected by staining the gel and comparing the degree
of band staining in one or more regions selected from
the 110 kDa Mwt region at an isoelectric point of 5.4,
the 50 kDa Mwt region at an isoelectric point of 5.5
and the 40 kDa Mwt region at an isoelectric point in
the range of from 5.6 to 6.2, with the degree of
staining in the corresponding region or regions in a
corresponding sample taken from a disease-free

individual.

6. A method for separating from a solubilised blood
platelet sample a polypeptide which, if the components
of the sample are subjected to two-dimensional
polvacrylamide gel electrophoresis are present in the
110 kDa Mwt region at an isoelectric point of 5.4
and/or the 50 kDa Mwt region at an isoelectric point
of 5.5 and/or the 40 kDa Mwt region at an isocelectric

point in the range of from 5.6 to 6.2 which method

comprises:

SUBSTITUTE SHEET
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(i) applving said sample to an affinity
chromatography column including antibodies
specific for said polypeptide, which
antibodies are bound to a solid support;

(ii) washing the support to remove unbound
components of the sample to which the
antibodies do not bind specifically;

(iii) eluting said polypeptide from the suppor:t so
that it is obtained in substantially purified

form.

7. A polypeptide in isolated and purified form, which
polypeptide is present in a reduced concentration in a
solubilised blood platelet sample from a sufferer from
Alzheimer's disease and which, if the components of
such a sample are subjected to two-dimensional
polvacrylamide gel electrophoresis are present in the
110 kDa Mwt region at an isocelectric point of 5.4
and/or the 50 kDa Mwt region at an isoelectric point
of 5.5 and/or the 40 kDa Mwt region at an isoelec*ric

point in the range of from 5.6 to 6.2.

8. A method as claimed in claim 1 wherein the
particular polypeptide or polypeptides are detected by

immunoassay.

9., BAn immunoassay method for determining the amount

SUBSTITUTE SHEET
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of a particular polypeptide as claimed in claim 1 or 2
comprises:
(i) coating a solid support surface with

antibodies specific for the particular

polypeptide;

(ii) washing the support to remove unbound
antibodies;

(iii) applving a solubilised blood platelet

polypeptide sample from a test sample;

(iv) washing the support to remove unbound
compenents of the sample;

(v) applying labelled antibodies specific for the
particular polypeptide;

{vi) washing the support to remove any unbound
labelled antibodies;

{(vii) determining the amount ci labelled antibody
present, which amount is proportional to the
amount of the particular polypeptide present

in the sample.

10. An immunoassay kit for diagnosing Alzheimer's

disease in a solubilised blood platelet polypeptide

sample from a test subject comprises:

(i) an antibody preparation containing antibedies
specific for a particular polypeptide as

defined in claim 1 or 2;

(ii) An antibody preparation containing labelled
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antibodies specific for the said polypeptide
for determining the amount of said
polypeptide in the sample from the test
subject; and

(iii; a comparative blood platelet polypeptide
sample from an Alzheimer's disease-free
individual to zllow comparison of the amount
of said polypertide therein with the amount

present in the sample from the test subject.
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