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Furthermore, several antibodies have been described to detect AB peptides and to be
used in immunological assays. For example, the monoclonal anti-AB(1-17) (6E10) is an
antibody directed to the N-terminal region of the AB peptide, generated against the
peptide AB(1-17) (Kim KS, et al. Neurosci. Res. Comm. 7; 1988) and recognizing the
AP peptides including said region or the monoclonal antibody generated against the
peptide AB(1-28) (Pierce).

However, there is a need in the art for improved immunological assays and kits to detect
AB-derived peptides which overcome the problems of the methods and kits known in
the art, in particular, which are sensitive enough to detect AP peptides in a reliable
manner in plasma of patients suffering from sporadic AD. There is also a need for
identifying biomarkers for the early diagnosis of AD which are sensitive and specific
and which allow distinguishing cognitive impairment due to age from those associated
with the early symptoms of the process, as well as to distinguish changes due to AD and
due to other degenerative conditions. According to Growdon et al. (Neurobiol. Aging,

1998, 19:109-116), the ideal marker for AD should meet the following requirements:

- It should detect a fundamental feature of the neuropathology

- It should be validated in neuropathologically-confirmed cases of the disease

- It should show a sensitivity of at least 80% for detecting AD

- It should show a specificity of at least 80% to distinguish AD from other types of
dementia and

- It should be reliable, reproducible, non-invasive, simple to perform and

inexpensive.

SUMMARY OF THE INVENTION

In one aspect, there is provided an antibody that specificall v binds to amvioid-beta (AR)

{(1-17) peptide, whercin the antibody does not show substantial cross-reactivity with an

AR peptide sejected from the group consisting of ARI-15). AB(1-16), AR(1-38), AB(1-

40, AB(1-42). and combinations thereof
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In one aspect, there is provided a kit for the detection of AB(1-17) peptide, comprising:

(1) the antibody as defined above and

(i1} a second antibody that is not the first antibody.

11 one aspect, there is provided a method for determining or detectng AB(I-17) peptide

~

in & sample comprising the steps of: () capluring the AB(1-17) present in the sample

with a first antibodv which binds specificallv to said neptide to form first complexes,

{(ii} contacting the first complexes formed in step (1) with a second antibody to form

second complexes. wherein said second antibodv is the antibody of claim 1. and

wherein said second antibody is different than the first anttbody and is coupled to a first

member of a binding pair selected from the group consisting of hapten-antibody,

antiven-antibody, biotin-avidin. biotin_ analogue-avidin, biotin-streptavidin, biotin

analosue-strentavidin, sugar-lectin, enzyvme-cofactor, folic acid-folate. double stranded

olivonucleotides that selectivelv bind to proteins-transcription factors. nucleic acid-

complementary nucleic acid, nucleic acid analosue-complementary nucleic acid, and

recentor-lizand (311) contacting the second conmiexes formed i step (1) with the second

member of the binding pair, which 1s counled 10 a detectable tag. and (3v) detecting or

determining the activity or amount of the detectable tag.

In one aspect, the invention relates to an antibody which specifically binds to the AB (I-

17) peptide.

In a second aspect, the invention relates to a kit for the detection of the AB (1-17)
peptide, comprising:

(i) a first antibody which is an antibody as defined in any of claims 1 to 3 and
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CLAIMS

fl

/
A polyclonal antibody which specifically binds to the AP (1-17) peptide /

which does not show substantial cross-reactivity against a Af peptide seiect,zd from the
' /

group consisting of AB(1-15), AB(1-16), AB(1-38), AR(1-40), A{}é’i«@) and a
/

combination of one or more of them. /

[\

[N

=

N

i

/

/S
/

A kit for the detection of the AR (1-17) peptide, comprising: /
(1) a first antibody which is an antibody as defined in cizﬁy{ I and
(i) a second antibody which recogaises a region of thé AP (1-17) peptide different
. B . R < [ /'f/ .
from the region that is recognised by the 1y/ antibody.

Kit according to claim 2 wherem the first or the second antibody is coupled to a first

member of a binding pair;

Kit according to claim 3 further cow{ari:@isg a second member of said binding pair

v

wherein said second member of thé binding pair is coupled to a detectable tag,

/-

A method for determining (;z‘/c‘_%&-‘:tecting the AR (1-17) peptide in a sample comprising

the steps of: /7

{1} capturing the Al (/ i—i'?} peptide present in the sample with a first antibody
which binds ?}éciﬁmd]y to said peptide,

(i1} contacting /Eﬁe immune complexes formed in step (1) with a second antibody,
Where'in,éiid second antibody is as defined in any of claims | to 4 and wherein
said &é/():ond antibody recognises a different region than the first antibody and is

/
corpled to a first member of a binding pair;
(iii)//éorgtacting the complexes formed in step (i1) with a second member of a binding
y
( /" pair which is coupled to a detectable tag, and

(iv) detecting or determining the activity or amount of the detectable tag.
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Method as defined . claim 5 wherein the sample is selected from the group of

/

P

A method for the monitoring of a uneurodegenerative disease I a/subject,

blood, serum, plasma and CSF.

comprising: /
{(a) determining in a sample from said subject at a first time pgyﬁ;n the fevel of
the AB17 peptide free in a plasma sample and the leve ’/é'f AB17 peptide
s
bound to cells in a blood sample in a sample of saidg{;bject;
4
{b) determining n a sample fom said subject at a Si’-’ﬁ;f)/nd time point the level
7

4

of the AB17 peptide free in a plasma qarm,;}é and the level of API

)

peptide bound to cells in a blood sample n '.’/samgale of said subject and
{c) comparing the ratio of level of AR17 peptide free in a plasma sample and

the level of AB17 peptide bound to ¢€lls in a blood sample at said first
and second time pomis;
wherein if said ratio 1§ increased at the sefond time point with respect to the first
time point, it is indicative of a worss{yﬁng of Alzheimer’s disease i the subject

between said first and said second tinae points.

Method according to claim 7 wherein the neurodegenerative disease is Alzheimer’s

disease. /

Method according to /zféy of claims 7 or & wherein the determination of the level of

/

the AB17 peptide lgvels is carried out using a method as defined in any of claims 5
i g fow)

or 6. /

. A method/for determining whether a subject is suffering from mild Alzheimer’s

disease/comprising determining the value of one or more parameters selected from

s

/ . . -
the gfoup of consisting of:

()&’ the added values of ABL7, AP40 and AB42 peptides levels bound to cells in a

/ blood sample from said subject sample;
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bound to cells in a blood sample from said subject;

(¢) the added value of total AB42 peptide level m a plasma 521111131%,&'1*(.}13*1 the

5 subject and the level of AP42 peptide bound to cells in a blood ;}émpke from
4
the subject; /

{d) the added values of total AB40 and AB42 peptides levels g,z'/a plasma sample

from the subject and the AP40 and AB42 peptides leveld bound to cells in a

Vi
e

a plasma sample from

blood sample from the subject; and

10 {e} the ratio value between the level of the AB17 freg

said subject and the AB17 peptide bound fo cell§ in a blood sample from the

subject;
wherein if the value of one or more of said paraéters 1s increased with respect to
the value of said parameters in a reference g&ample of a healthy subject, then the
subject is suffering from wild A]zheimer’sésease.

/

11. A method for determining Wheth?” a subject suffers from MCI with prodromal

—t
thn

Alzheimer’s disease comprising determining the value of one or more parameters
selected from the group oft
20 {a} the added ‘va}fue;g;éf the total AB42 peptide level in a plasma sample from
said subject }r(d the AB42 peptide level bound to cells in a blood sample
of said subjéct;
y
(b) the adt}@é values of the total AB40 and AP42 peptides level in a plasma
Sam}z{ e from the subject and the AB40 and AB42 peplides levels bound to
25 cgl’fs in a blood sample from said subject;
(u}/t}’ﬁ ratio vajue between the level of the ABL7 peptide free i a plasma
/ sample from the subject and the leve] of AB17 peptide bound to cells ina
/ f blood sample from said subject;
/ {(d)the ratio value between the level of ABL7 bound to cells in a blood
30 / sample and the level of AB42 peptide bound to celis in a blood sample;
/ / (e) the ratio value between two parameters, wherein the first parameter

corresponds to the added levels of total ABL7 peptide in a plasma sample
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and the level of AB17 peptide bound to cells in a blood sample and t
second parameter correspond to the added levels of total AB42 peptifdfa/ n
a plasma sample and the level of AB42 peptide bound to cells in 4 blood

sample;

i

{f) the ratio value between two parameters, wherein the fi%/t parameter
corresponds to the level of AB17 peptide bound to n{égis in a blood
sample and the second parameter cotresponds to the /e(ddcd value of the

/
levels of the AB40 peptide bound to cells in a ‘17319,6’(} sample and of the
APB42 peptide bound to cells in a blood sample; /z;a’i/d
10 {g)the ratio value between {wo parameters, \;ﬂgm"ezin the first parameter
corresponds to the added values of the lewel of wital AB17 peptide in a

plasma sample from said subject and the'level of the AB17 peptide bound

to cells in a blood sample and the sécond parameter corresponds to the

added value of the total AP40 and/AP42 peptides in a plasma sample and
IS5 the levels of AB40 and AP42 pgptides bound to cells in a blood sumple;
wherein if the value of one or morg of the parameters (a), (b) or {¢) 1§ increased
and/or the value of one or more e{} the parameters (d), (e), (f) or {g) is decreased
with respect to the value in a.?;e/feren,ce sample of a healthy subject, the subject 1s
suffering from MCT with ;Qzédmmal Alzheimer’s disease.

I_/
20 /
12, A method for éetermigy&ﬁg whether a subject suffers from MCT with prodromal

Alzheimer’y disease ;a/é)mprising determming the value of one or more parameters

selected from the gfoup of:

(2) the added v,a’{ucs of AB17, ABAO and ABA42 peptides levels bound to cells in a

I3
LA

blood sapiple from said subject sample;

(b) the ra"ﬁ value between the AB17 peptide level bound to cells i a blood sample
of "J subject and the AB42 peptide level bound to cells in a blood sample of
said subject;

{,;/{ the ratio value between two parameters, wherein the first parameter corresponds

30 / to the added values of AB17 total peptide level in a plasma sample from said

| subject and the level of AB17 peptide bound to cells in a blood sample and the

second parameter corresponds to the added values of AB42 total peptide level in
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a plasma sample from said subject and the level of AB42 peptide bound to cells
in 2 blood sample; /"
(d) the ratio value between two parameters, wherein the first parameter corresgfonds
to the level of AB17 peptide bound to cells in a blood sample and the second
5 parameter corresponds (o the added values of the AB40 and AR42 pe/p{idcs levels
bound to cells in a blood sample; /

(e) the ratio value between two parameters, wherein the first para}’({@tcr corresponds
to the added values of the ABL7 total peptide level in a pia,;s,rézz. sample from said
subject and the ABL7 peptide level bound fo cells in ;e/%i@@d sample and the

10 second parameter corresponds to the added values ’éf AB40 and AP42 total
peptides Jevels in a plasma sample and of AR40 ay d APB42 peptide levels bound
to cells in a blood sample; /

wherein if the value of (a} is increased and/o 4» value of one or more of said

parameters (b}, (¢), (d) and (¢) is decreased with respect to the value of a reference

£
g

15 sample of a subject suffering from MCI with non-prodromal Alzheimer’s disease,

the subject is suffering from MCI with pfodromal Alzheimer’s diseas

/
13. A method for determining wbc’t}/{er a subject is suffering from nmuld Alzheimer’s

/

disease comprising deiumtm; 16 the value of one or more parameters selected from
20 the group of: /
(a) the added vcﬂues m” the AB17, AP40 and AB42 peptides levels bound to cells
in a blood Mm;ﬁ;c

(b) the added lyalu,es of the AB17, AB40 and AB42 total peptides levels in a
plasma ‘fgégnple and the levels of the AB17, AB4G and AP42 peptides bound

25 to cep’g in a blood sample;
{c) the added values of total AB42 peptide in a plasma sample and the level of

/)/@&{342 peptide bound to cells i a blood sample;

/,(/é} the added values of the total AP40 and AP42 peptides levels in a plasma

p
/ sample and the levels of the AB40 and APB42 peptides bound to cells in a
30 // blood sample;
’
/ (e) the added values of total AP40 peptide level in a plasma sample and the level

of AR40 peptide bound to cells in a blood sample;
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(5 the ratio value between two parameters, wherein the first parameter
corresponds to the level of the ABL7 peptide bound to cells in a b} od
sample and the second parameter corresponds to the added vaiues;/e/){f the
levels of AB40 and AB42 peptides bound to cells m a blood sa.mpfq;/and

(g) the ratio value between the level of the AB17 peptide free in a p;a./gma sample
and the AB17 peptide level bound to cells in a blood sample;

wherein if the value of one or more of said parameters is increagéd with respect to
the value of a reference sample of a subject having MCI/Awith non-prodromal

Alzheimer’s disease, the subject is suffering from mild Alzhéimer’s disease.
N g

14. A method for determining whether a subject is sa}j?‘eriﬁg from mild Alzheimer’s
disease comprising determining the value of one/y{ more parameters selected from

the group of:

{(a) the ratio value between the AB17 peptide level free in a plasma sample and

the level of the AR40 peptide free ¥ a plasma sample; and
(b) the ratio between two parameters, wherein the first parameter corresponds to
the level of the ABL7 pt?}f{)ﬂé free in a plasma sample and the second
y
parameter corresponds t(‘/‘;he added levels of the AB40 and APB42 peptides
frec in a plasma samp}/@‘;
wherein if the value of oz'ig/c)r more of said parameters Is mcreased with respect to

’f F r . . - . +
the value of a reference/sample of a prodromal mild cognitive impajrment subiect,
7 | g

the subject is suffering from mild Alzheimer’s disease.
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Claims

1. An antibody that specifically binds to amyloid-beta (AB) (1-17) peptide, wherein the
antibody does not show substantial cross-reactivity with an AB peptide selected from the
group consisting of AB(1-15), AB(1-16), AB(1-38), AB(1-40), AB(1-42), and combinations
thereof.

2. The antibody of claim 1, wherein the antibody is polyclonal.

3. The antibody of claim 1, wherein the antibody is monocional.

4. A kit for the detection of AB(1-17) peptide, comprising:
(i) the antibody of claim 1 and

(ii) a second antibody that is not the first antibody.

5. The kit of claim 4, wherein the first or second antibody is coupled to a first member of a
binding pair selected from the group consisting of hapten-antibody, antigen-antibody,
biotin-avidin, biotin analogue-avidin, biotin-streptavidin, biotin analogue-streptavidin,
sugar-lectin, enzyme-cofactor, folic acid-folate, double stranded oligonucleotides that
selectively bind to proteins-transcription factors, nucleic acid-complementary nucleic acid,
nucleic acid analogue-complementary nucleic acid, and receptor-ligand.

6. The kit of claim 5, further comprising a second member of said binding pair, wherein said
second member is coupled to a detectable tag.
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7. A method for determining or detecting AB(1-17) peptide in a sampie comprising the steps
of: (i) capturing the AB(1-17) present in the sample with a first antibody which binds
specifically to said peptide to form first complexes, (ii) contacting the first complexes
formed in step (i) with a second antibody to form second complexes, wherein said second
antibody is the antibody of claim 1, and wherein said second antibody is different than the
first antibody and is coupled to a first member of a binding pair selected from the group
consisting of hapten-antibody, antigen-antibody, biotin-avidin, biotin analogue-avidin,
biotin-streptavidin, biotin analogue-streptavidin, sugar-lectin, enzyme-cofactor, folic acid-
folate, double stranded oligonucleotides that selectively bind to proteins-transcription
factors, nucleic acid-complementary nucleic acid, nucleic acid analogue-complementary
nucleic ac_id, and receptor-ligand (iii) contacting the second complexes formed in step (ii)
with the second member of the binding pair, which is coupled to a detectable tag, and (iv)
detecting or determining the activity or amount of the detectable tag.

8. The method of claim 7, wherein the sample is selected from the group consisting of
blood, serum, plasma and CSF.



