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Furthermore, several antibodies have been described to detect Ap peptides and to be 

used in immunological assays. For example, the monoclonal anti-Ap(l-17) (6E10) is an 

antibody directed to the N-terminal region of the A{3 peptide, generated against the 

peptide AP(1-17) (Kim KS, et al. Neurosci. Res. Comm. 7; 1988) and recognizing the 

5 AP peptides including said region or the monoclonal antibody generated against the 

peptide Ap(l-28) (Pierce). 

However, there is a need in the art for improved immunological assays and kits to detect 

Ap-derived peptides which overcome the problems of the methods and kits known in 

10 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 

15 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 

20 - 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. 

25 

SUMMARY OF THE INVENTION 

In one aspect, there is provided an antibody that specifically binds to amyloid-beta (AS) 

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

selected from the group consisting of Afif 1-15), AB{ 1-16} 

40). ABC 1 -42). and combinations thereof. 
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In one aspect, there is provided a kit for the defection of A6( 1-17) peptide, comprising: 

fi) the antibody as defined above and 

(iij a second antibody that is not the first, antibody. 

5 In one aspect., there is provided a method for determining or detecting ABf 3-17) peptide 

in. a sample comprising the steps of: fi) capturini; the ABCl-17) present in the sample 

with a first antibody which binds specifically to said peptide to form first complexes, 

fii) 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 

10 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 haptcn-antibody. 

antigen-antibodv, biotin-avidin, biotin analogue-avidim biotin-streptavidin. biotin 

an al o mie- strent a v i d i n. sugar-leetin. enzyme-co factor. folic aeid-folate, double stranded 

oligonucleotides that, selectively bind to proteins-transcription factors, nucleic acid-

15 complementary nucleic acid, nucleic acid analogi.RvconiDicmen.tary nucleic acid, and 

xeceptor-Hgand (iin contacting the second complexes formed hi step i\\) 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. 

20 In one aspect, the invention relates to an antibody which specifically binds to the Ap (1-

17) peptide. 

In a second aspect, the invention relates to a kit for the detection of the Ap (1-17) 

peptide, comprising: 

25 (i) a first antibody which is an antibody as defined in any of claims 1 to 3 and 
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I. A polyclonal antibody which specifically hinds to the Ap (1-17) peptide / 

5 which does not show substantial cross-reactivity against a Ap peptide selected from the 

group consisting of Ap(l-15), AJ3(1-J6), A(3(l-38), Ap(l-40), Af/1.~42) and a 
/ ' combination of one or more ol: them. / 

2. A kit for the detection of the Ap (1-17) peptide, comprising:/ 

10 (i) a first antibody which is an antibody as defined in clai/^ 1 and 

(ii) a second antibody which recognises a reeion of th/ A.(3 (1-17) peptide different 
/ 

from the region that is recognised by the fin/antibody. 

3. Kit according to claim 2 wherein the first or the second antibody is coupled to a first 

15 member of a binding pair; / 
/ 

4, Kit according to claim 3 farther co/prising a second member of said binding pair 

wherein said second member oft!?/binding pair is coupled to a detectable tag, 

/ / 
20 5. A method for determining o/detecting the Ap (1-17) peptide in a sample comprising 

the steps of: / 

(i) capturing the Aj/l-17) peptide present in the sample with a first antibody 

which binds specifically to said peptide, 

(ii) contacting/he immune complexes formed in step (i) with a second antibody. 

25 wherein/Said second antibody is as defined in any of claims 1 to 4 and wherein 

said^/cond antibody recognises a different region than the first antibody and is 

eo/pied to a first member of a binding pair: 

(iii/contacting the complexes formed in step (ii) with a second member of a binding 
/ 

/ pair which is coupled to a detectable tag, and 

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

blood, serum, plasma and CSF. 

7. A method for the monitoring of a neurodegenerative disease in a/subject, 

comprising: 
/ 

(a) determining in a sample from said subject at a first time point the level of 

the Af317 peptide free in a plasma sample and. the lev^of A|317 peptide 
/ 

bound to cells in a blood sample in a sample of said subject; 

(b) determining in a sample from said subject at a se^nd time point the level 
/ / 

of the Api7 peptide free in a plasma sam^i€ and the level, of Ap17 

peptide bound to cells in a blood sample in /sample of said subject and 

(c) comparing the ratio of level of AJ317 peptide free in. a plasma sample and 

the level of A[317 peptide bound to oells in a blood sample at said "first 

and second time points; / 

wherein if said ratio is increased at the s^fond time point with respect to the first 

time point, it is indicative of a worsening of Alzheimer's disease in the subject 
/ 

between said first and said second time points. 

8. Method according to claim 7 wfierein the neurodegenerative disease is Alzheimer's 

disease. ^ 

/ 
9. Method according to of claims 7 or 8 wherein the determination of the level of 

the Aj317 peptideJ^Vels is carried out using a method as defined in any of claims 5 

or 6. / 
/ 

/ 

10. 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 

the jgfoup of consisting of: 

the added values of AB17, Aj34G and Ap42 peptides levels bound to cells in a 

blood sample from said subject sample; 
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(b) the added value of the Apl7, A(340 and Ag42 total peptides levels in a plasm: 

sample from said subject and the Ap] 7, AJ340 and A(342 peptides levels 

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

(e) the added value of total A[342 peptide level in a plasma sample^rom the 

subject and. the level of A(342 peptide bound to cells in a blood ^triple from 
y 

the subject; ^ 

(d) the added values of total Ap40 and Af342 peptides levels ij/a plasma sample 

from the subject and the A(340 and A[342 peptides levels' bound to cells in a 

blood sample from the subject; and / 

(e) the ratio value between, the level of the A {317 free/in a plasma sample from 

said subject and the A(317 peptide bound to ce-13^ in a blood sample from the 

subject; / 

wherein if the value of one or more of said parameters is increased with respect to 

the value of said parameters in a reference /Sample of a healthy subject, then the 

subject is suffering from mild Alzheimer's/disease. 

11. A method for determining whethej/a subject suffers from MCI with prodromal 

Alzheimer's disease comprising /determining the value of one or more parameters 

selected from the group of: / 

20 (a) the added values/of the total Ap42 peptide level in a plasma sample from 
/ 

said subject a?id the Aj342 peptide level bound to cells in a blood sample 

of said subject; 
/' 

(b) the addpd values of the total A|340 and A{342 peptides level in a plasma 

sample from the subject and the A[340 and A(342 peptides levels bound to 

25 cells in a blood sample from said subject; 

(e>the ratio value between the level of the Apl7 peptide free in a plasma 

sample from the subject and the level of A(3!7 peptide bound to cells in a 

blood sample from said subject; 

(d)the ratio value between the level of A{317 bound to cells in a blood 

sample and the level of A(342 peptide bound to cells in a blood sample; 

(e) the ratio value between two parameters, wherein the first parameter 

corresponds to the added levels of total A(317 peptide in a plasma sample 
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and the level of Af317 peptide bound to cells in a blood sample and t 

second parameter correspond to the added levels of total Aj342 pepti^'in 

a plasma sample and the level of A(342 peptide bound to cells in /blood 

sample; / 

(f) the ratio value between two parameters, wherein the parameter 

corresponds to the level of AJ317 peptide bound to 96I.IS in a blood 

sample and the second parameter corresponds to the^/uided value of the 
/ 

levels of the Aj340 peptide bound to cells in a bipod sample and of the 
/ 

Ap42 peptide bound to cells in a blood sample; ahd 

(g) the ratio value between two parameters, ylierein the first parameter 

corresponds to the added values of the le^el of total Af317 peptide m a 

plasma sample from said subject andth/level of the A{317 peptide bound 

to ceils in a blood sample and the second parameter corresponds to the 

added value of the total A(340 and/Af342 peptides in a plasma sample and 

the levels of Aj340 and Ap42 pjgjptides bound to ceils in a blood sample; 

wherein if the value of one or mor^-of the parameters (a), (b) or (c) is increased 

and/or the value of one or more ^f the parameters (d), (e), (f) or (g) is decreased 

with respect to the value in a/eference sample of a healthy subject., the subject is 

suffering from MCI with p/odrornal Alzheimer's disease. 
/ 

/ 

2, A method for determining whether a subject suffers from MCI with prodromal 

Alzheimer's disease Comprising determining the value of one or more parameters 

selected from the pfoup of: 

(a) the added ya'fues of A[317, A.p40 and Aj342 peptides levels bound to cells in a 

blood sample from said subject sample: 

(b) the ratfo value between the A (317 peptide level bound to cells in a blood sample 

oijm subject and the A£42 peptide level bound to cells in a blood sample of 

^aid subject; 

i*/) the ratio value between two parameters, wherein the first parameter corresponds 

/ to the added values of A(317 total peptide level in a plasma sample from said 

subject and the level, of Aj317 peptide bound to cells in a blood sample and the 

second parameter corresponds to the added values of A(342 total peptide level in 
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a plasma sample from said subject and the level of A£42 peptide bound to cells 

in a blood sample; ^ 

(d) the ratio value between two parameters, wherein the first parameter corresponds 

to the level of Apl7 peptide bound to cells in a blood sample and the second 

parameter corresponds to the added values of the Ap40 and Ap42 peptides levels 

bound to cells in a blood sample; / 

(e) the ratio value between two parameters, wherein the first parameter corresponds 

to the added values of the ApI7 total peptide level in a plas/na sample from said 

subject and the Apl7 peptide level bound to cells in a'blood sample and. the 

second parameter corresponds to the ad.ded values/^f Ap40 and Ap42 total 

peptides levels in a plasma sample and of Ap40 ai/d Ap42 peptide levels bound 

to ceils in a blood sample; / 

wherein if the value of (a) is increased, and/oi/the value of one or more of said 

parameters (b), (c)> (d) and (e) is decreased With respect to the value of a reference 
/ 

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

the subject is suffering from MCI with prodromal Alzheimer's disease. 

/ 
3. 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 

the group of: / 
/ 

(a) the added valuesyrf the Apl7, Aj340 and Ap42 peptides levels bound to cells 

in a blood sample; 

(b) the added values of the Apl7, A|340 and Ap42 total peptides levels in a 
/ 

plasma ^ample and the levels of the Apl7, Ap40 and Ap42 peptides bound 

to cells in a blood sample; 

(c) th/' added values of total A.p42 peptide in a plasma sample and the level of 
/ 

/Ap42 peptide bound to cells in a blood sample; 

^cl) the added values of the total Ap40 and Ap42 peptides levels in a plasma 
./ 

sample and the levels of the A.p40 and Ap42 peptides bound to cells in a 

blood sample; 

(e) the added values of total Ap40 peptide level in a plasma sample and the level 

of Ap40 peptide bound to cells in a blood sample; 
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(f) the ratio value between two parameters, wherein the first parameter 

corresponds to the level of the Apl7 peptide bound to cells in a bjood 

sample and the second parameter corresponds to the added valuesthe 
/ 

levels of Ap40 and Aj342 peptides bound to cells in a blood sample/and 

(g) the ratio value between the level of the A (317 peptide free in a plasma sample 

and the Af)17 peptide level bound to cells in a blood sample^/ 

wherein if the value of one or more of said parameters is increased with respect to 

the value of a reference sample of a subject having MCI/with non-prodromal 

Alzheimer's disease, the subject is suffering from mild Alzfy^mer's disease. 

14. A method for determining whether a subject is suffering from mild Alzheimer's 

disease comprising determining the value of one a( more parameters selected from 

the group of: 

(a) the ratio value between the A [317 peptide level free in a plasma sample and 

the level of the Ap4(> peptide free m a plasma sample; and 

(b) the ratio between two parameters- wherein the first parameter corresponds to 

the level of the A(317 peptide Itee in a plasma sample and the second 
/ 

parameter corresponds to/the added levels of the A(340 and A(342 peptides 
/ free in a plasma sample'; 

wherein if the value of on$/or more of said parameters is increased with respect to 
y 

the value of a reference/sample of a prodromal mild cognitive impairment subject, 

the subject is suffering'from mild Alzheimer's disease. 
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Ciaims 

1. An antibody that specifically binds to amyloid-beta (Ap) (1-17) peptide, wherein the 

antibody does not show substantial cross-reactivity with an A(3 peptide selected from the 

group consisting of A3(l-15), Ap(l-16), Af3(l~38), A|3(l-40), A3(l-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 monoclonal. 

4. A kit for the detection of A(3(l-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 anaiogue-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-iigand. 

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 A(3(l-17) peptide in a sample comprising the steps 

of: (i) capturing the A(3(l-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 anaiogue-complementary 

nucleic acid, 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 C5F. 


