| DESCRIPTION METHOD OF ASSAYING ALZHEIMER'S DISEASE AND
DIAGNOSTIC REAGENT Technical Field [0001] The present invention
relates to diagnostic methods of diseades caused by (3-amyloid, such as
Alzheimer's disease, by measuring a total amount of (3-amyloid 1-42 and
(3-amyloid 1-42 fragments each of which retains a C-terminal site of
(3-amyloid 1-42 in a biological sample, especially in blood, and to diagnostic
reagents therefor. Background Ast:JOR02TSNAmyloid (hereinafter, referred to
as "A(3") is a main constitutional component of the characteristic amyloid
PVAETHOIMIOR 1sSSASANGaAADAHTEDVIA P atiRIsBANE AlXDedTeGS! @EIRa FEMEINT
and it is known that A[3 is produced by a (3-secretase action which cleaves a
(3-position of an N-terminal site of a precursor protein thereof (APP) and by a
y-secretase action of preselinin which cleaves an APP-C-terminal site which
T@’é‘i‘é@éﬁ?% a cell membrane. A[3 molecular species are known to have
various molecular weight sizes but the most well known of those species in
[%%8hhection with neurotoxicity are an A[3 species composed of 40 amino

acids (ersinalien,/eleIen s AALA0) and 40,8 species compnsed of
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early stages of AD and forms an amyloid plaque. 2 As described above, the

1 depesitionef AR isravpaiholegisah chaasteristic Whighuisiaracterstic abib@cal
brain of an AD patient and the A[3 is also found in a cerebrospinal fluid
sample, especially in blood, and to diagnostic reagents therefor.

Background Art
[0002]

B-Amyloid (hereinafter, referred to as "AB") is a main constitutional component of
the characteristic amyloid plaque which is seen in a brain of a patient with Alzheimer's
disease (AD) and it is known that AP is produced by a B-secretase action which cleaves a
B-position of an N-terminal site of a precursor protein thereof (APP) and by a y-secretase
action of preselinin which cleaves an APP-C-terminal site which is present in a cell
membrane.

AP molecular species are known to have various molecular weight sizes but the most
well known of those species in connection with neurotoxicity are an AP species composed of
40 amino acids (hereinafter, referred to as "AP1-40") and an AP species composed of 42
amino acids (hereinafter, referred to as "AP1-42"). AP1-42 has a nature which readily forms
fibers and it is known that AB1-42 is deposited in the early stages of AD and forms an

amyloid plaque.



and in the blood. It has been reported that the A131-42 concentration in the
cerebrospinal fluid is low in AD patients (Non-patent Documents 1 to 4).
Further, there are reports that the A134-42 which is present in plasma of
familial AD patients increases and that the A131-40 or A131-42
concentration in the plasma of sporadic AD patients is increased (Non-patent
Documents 5 and 6), while on the other hand it has also been reported to be
virtuallythiessang AV, the depbRtRhPEOR(E i NpsmabBraltbHNRRRAtERthich is
Documents 7 to 9) and the actual behavior of the A[3 is unclear. [0003] The
cimeasuireinenthefbAd s iof bio laDipatisamapliehénAtp és past foasdormen ceasbiespotal fluid
mainly using a double antibody sandwich measurement method. Suzuki et
argl. ihabe bbported thes preapeaetited dfia glerafity/Sf enorotiainal antlisodiesbeithnal
different recognition sites with various A[3 peptide fragments as

iRy s PRt e SANtRBH SHAEHBfMENT HAdthod WikghidiereesEsports that the

antibodjes are used in combination (Patent Document 1). It is disclosed that
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ejhod and that A131-40 is the main compopent, and that,.in a formic acid
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assays have been used. In Non-patent Document 18, the A[3 in a serum o
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assay using rabbit polyclonal antibodies specific to A131-40 and it is
bdisdasetitbaBAldicidt).tends to increase with advancing age. Further,

Graham Paul et al. have disclosed the preparation of a monoclonal antibody
[GNPi¢h is specific to A131-42 and which does not react with A131-40 and

A131-43 and indicated that the antibody can accomplish 3 immuno-tissue

stainingheMiEE BBtk S foriadivlesisabrveaks iarhy Brashaeriscamsing s maly

the like of AD patient s brain tissue (Patent Document 2). [0004
using a double anr‘zibody sandwich measugement method. Suzu?d [et al. ‘have reported the

preparation of a plurality of monoclonal antibodies with different recognition sites with
various AP peptide fragments as immunogens and a sandwich measurement method in which
those antibodies are used in combination (Patent Document 1). It is disclosed that the A in
the cerebrospinal fluid of an AD patient is measured with this method and that AB1-40 is the
main component, and that, in a formic acid extract of an AD patient's brain, Ap1-40, Ap1-42,
and AB3-42 are the main components.

There are also reports in which competitive immunological assays have been used.
In Non-patent Document 18, the AP in a serum of hyperlipidaemia patients was measured by
a competitive immunological assay using rabbit polyclonal antibodies specific to Ap1-40 and
it is disclosed that AP1-40 tends to increase with advancing age. Further, Graham Paul et al.
have disclosed the preparation of a monoclonal antibody which is specific to Ap1-42 and

which does not react with AB1-40 and APB1-43 and indicated that the antibody can accomplish



Double antibody ELISA reagents for determining the A[3 concentration in

cerebrospinal fluid are commercially available from two companies, but

although values determined with ELISA reagents are correlated, they are

quite different from one another (Non-patent Document 10). Differences in

clinical samples which serve as subjects for measurement, an antibody

which is used for the measurement, a method for the measurement,
ins@nsiivinetiheimeihod fsdhe rRAASYEPRDY dnckRmethias Bywichigds, or

A131-42 which is used for a calibration curve has been produced, for
thexampie\ [cantietsited asskeaspnsnidddbaeneliffeyence in the determined

values. Further, in cases where the sample for the clinical investigation is
[QoREma or serum it is known that interfering substances which interact with

A[3 molecules are present in the plasma or serum and those substances

must Je&eHoHRo9BHbSHYs dRAtedhinterssac SN sistpaBERre DB UMENtEonqeRyratmn  in

However, in those cases where plasma or. serum is used as the sample for a
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ubstances rement errors due.tq the removal process,. dilution
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value. [0005] A[3 in the cerebrospinal fluid can be measured by means of a

mISNRERMEASIMEBRIE Nt RIQCRANER IR HIRXARARIC: BN e VO RNMIP GEly rSe divisbht,
method of measurement using antibodies which bind specifically to AP, and

sdingtivigastitemasthod Al3ledReirpattidtlandasn&bed vecadgoized AP behghich is
clinically useful (Non-patent Documents 1, 3, 4, 7, and 15 to 17). 4 However,

ugtrbfose ofldentbrospirahfiubdeaspaodarahloinecireics objdutinigethes petiens forghe
high risk of physical load or physical function impairment when the sample is

dipisrispcedndiadgtaiingd prhttice cerebrospinal fluid is not being used as a
sample at the present time. Usually, blood samples (serum or. plasma) are

. d“e‘}%]&efo”ﬁa éaﬁ%&}&é%graf e for the clinical investigation is plasma or serum it

is known that interfering substances which interact with AB molecules are present in the
plasma or serum and those substances must be removed or isolated in advance (Non-patent
Documents 11 to 13). However, in those cases where plasma or serum is used as the sample
for a clinical investigation, the actual method used to remove those interfering substances,
measurement errors due to the removal process, dilution effects, a titer of the antibody which
is being used, and the measurement sensitivity, for example, are all liable to have a great
effect on the measured value.
[0005]

AP in the cerebrospinal fluid can be measured by means of a general measurement
procedure, for example, by the two antibody sandwich method of measurement using
antibodies which bind specifically to AP, and the measurement of AB1-42 in particular has

been recognized as being clinically useful (Non-patent Documents 1, 3, 4, 7, and 15 to 17).



suitable samples for in vitro diagnostic with a low risk of physical impairment.
However, A3 in the serum is almost impossible to be detected by using the
general measurement methods such ds the double antibody sandwich
measurement method which had been carried out in the past and the clinical
usefulness of such measurements has not been discovered (Non-patent
Document 7). It is though that this is because the amount of A(3 which has
HRgLtethérem shecesrRpastinaldlyd plagheaRlondsisuspiptismal. paiiend lBaLRizh
of A31-42 in the cerebrospinal fluid of an AD patient tends to be lower than
rithatfiphgshaaliai jpe psosidiltfinetamouptiofohil wize intho e dohphdi stilicgnoldddael and
recognized as being constant and it is very difficult to use the blood in a
inastisgicabuspisg dbedic sieidyind bl BatennPDoeutirepredeniVo94/17197
Patent Document 2: W096/25435 Non-patent Document 1: Tamaoka A, et
al., J. Netwbr. Blepd sunples §sammernripakaft pusifteraftio: b&rapsbgepprl and
et al., Arch. Neurol. 1999; 56:673-680 Non-patent Document 3: Galasko D,
SWERIC RIBA N, ‘1508 258%57 4B ANBK-Patet DISHGP SRPA RSier ROEE S
I, Ann. Neurol, 1995; 38:643-648 Non-patent Document 5: Mayeux R, Ann.
AR B8 A B e R R R L A e en
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1996; 141:65-68 Non-patent Document 8: Vanderstichele H, et al., Amyloid

0w 0R0hé : 34R-#RB the N@NRAIRRRREHIERIR: HetkUrBRiak! hel abt HEER-discovered
Neurol. 2003; 60:958-964 Non-patent Document 10: Suzuki N, et al.,

(Natigneatl DO4REA: T3 36113400 h¢hndpatdin [deumentlklaGhan ¥, A8 alhich has
Biochemistry 1996; 35:7123-1230 Non-patent Document 12: Biere AL, et al.,
mjgiBies. [Ohetie 419g80iMaBRHEERORD NohipatentrDdcument 13: Kuo YM et

al., Biochem. Biophys. Res. Commun. 2000;
The amount of AB1-42 in the cerebrospinal fluid of an AD patient tends to be lower

than that in a healthy person but the amount of AB1-42 in the blood still cannot be recognized
as being constant and it is very difficult to use the blood in a pathological or diagnostic study
of AD.
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268:750-756 Non-patent Document 14: Naniwa et al., An investigation of
sensitive immunological assays with electrochemiluminescence (ECL),
JJCLA, 1996, Vol.21, No.5 Non-patent®Document 15: Tero T, et al.,
Neurobiology of Aging 21(2000) 735-740 Non-patent Document 16: Kanai M,
et al., Ann Neurol 1998; 44:17-26 Non-patent Document 17: Schroder J, et
al., Mot Psychiatry 1997; 2:505-7 Non-patent Document 18: Christopher C.T.

NPttt BbelMRIHCBEERGREHEES a BORIA0 0L 4B Nen-gRtepl Document
19: G. Zhu et al., J. Pharm. Biomed. Anal. 24, 281-290 (2000) Disclosure of

Nihiepinvetriiosuieablonsiroki & selwedSbictbe lone rtban 0BT he present
invention is based upon an understanding of the problems outlined above

Nangappliesctongne HiaghosW,of AllzBeinherssticéd¥es by thean230f a method for
the measurement of AP in the blood of AD patients. Means for solving the

Nppgwisi o007t d 2 TRisimodnfd - of thielp tiPRfBRtAR Ba\e3gdPded out
thorough research with a view to resolving.the above-mentioned IBroblems.
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131-42 in the serum of AD patients could be measured with good
sensitivity by using the double antibody sandwich measurement method in
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which has a high sensitivity-wide measuring range capacity is used.

wARtRREY AL faregused By Linnraenetiss Ins whiglsis specific to a
C-terminal site of A131-42 was used as a primary antibody and an antibody
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Disclosure of the Invention
Problems to be solved by the Invention
[0006]
The present invention is based upon an understanding of the problems outlined above
and applies to the diagnosis of Alzheimer's disease by means of a method for the

measurement of A in the blood of AD patients.

Means for solving the Problems

[0007]



second antibody and the A131-42 was measured in the serum of AD patients
and of healthy people. The results showed that the sensitivity was quite good
as compared with the conventional méthods but no significant difference
could be seen between the amounts of A131-42 in the serum of the AD
patients and in the serum of healthy people (see, Experiment Examples 1
and 2 and FIG. 4). [0008] Here, in order to verify the stability of A131-42
synthetic papiderindh e sgidienthey dnvantRre AfthR P RS eRsINMBNHRBarch with a
confirmed that the A131-42 content fell with the passage of time when
vidd 3io- 42 seywithpe tiite p efpdidenaimd eexl provdrad ot ipte seat. ifwtittoes, dWés present
confirmed that when the A131-42 synthetic peptide was present along with
ingentinn oy fatldaied evirelBr-donasarfiérit2oodberedunithf the paseatsecvtdihsarifasured
protease inhibitor was introduced into the serum beforehand (see, _ .
WEE SO SHEIE XA SN e by anHRo fy craarritie D eratr A IS Mgk dedyhich
and fragmented rapidly by protease in biological fluids such as cerebrospinal,
it e BB SR AR p RS ERE tHAP TR RAS ISR A3 kit hehas @ high

measured is not that only trace amounts migrate into the blo nd it
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finding suggests that A131-42 migrated into blood from the cerebrospina

arftiigds afeahadasoierairinassipestmerad of iime. and abaagiagatian @kd as a

A131-42 proceeds also during storage of the serum sample. Thus, this is the
saauaid de@isaly that the Agtylateasmeasureme canmat dfeAditamedtslandtléhealthy

words, the precise measurement of A131-42 cannot be achieved by the
paplible Hivtiveahts ahowidhthae dlstresmeintiinetho dbide aeod the whghea igith the

fragmented in blood. However, although the A131-42 is degraded and the

cRytiienfhIRe Y dYt dgeticniicenudiicgire ey S fifepragYre T g tefs of

measuring A131-42 which has been treated ,
APB1-42 in the serum of the AD patients and in the serum of healthy people (see, Experiment

Examples 1 and 2 and FIG. 4).
[0008]

Here, in order to verify the stability of AB1-42 synthetic peptide in the serum, the
inventors of the present invention confirmed that the AB1-42 content fell with the passage of
time when AP1-42 synthetic peptide and serum were both present. Further, it was confirmed
that when the AB1-42 synthetic peptide was present along with serum no fall in the AB1-42
content occurred with the passage of time if a protease inhibitor was introduced into the
serum beforehand (see, Experiment Example 3 and FIG. 5). This fact signifies that AP is
degraded and fragmented rapidly by protease in biological fluids such as cerebrospinal fluid
and blood, for example, and that the reason why AP cannot be measured is not that only trace
amounts migrate into the blood, and it suggests that precise measurement of full length

AP1-42 in blood for example is impossible because of the fact that it is fragmented.



with a protease by the two measuring methods, that is, by the competitive
immunological assay using antibody which recognizes the C-terminal site of
A131-42 and by the above-mentioned7electrochemiluminescence double
antibody sandwich measurement method, it could hardly be detected at all
by the double antibody sandwich measurement method (see, Experiment
Example 4 and FIG. 2) but it was confirmed that a value close to the initial
[ooqunt of A131-42 was obtained by the competitive immunological assay
(see, Experiment Example 5 and FIG. 3). That is, it was first discovered that
the A1Bie 42 dingtenteouttadba feéasuikea qor @aiselyddyfimeasel tisrgbitoepiatdiuid is
amount of A131-42 and A131-42 fragments which retained the C-terminal
dedtedofl A1 I (hestwiriafteiod e totl, camvb Ut idagrfaateh tofal P tAYB Rty dsyalso
the competitive immunological assay. [0010] Next, the results obtained on
dyragstiprigeaesxae e SurlR of Bspakients Hisd "HERITRPDRApIE Sronsyrate
a significant difference there between and the possibility of the use of the

mEaSHHMAN OB S B AL OB RTINS PAr BB ESEHTVenbibit f&r2mnot

paSieNEd based Jpaa thoge discoyernies: & s method of é%%é”%é* Ya2 is
e compeﬁ/tlve immuno oglcaﬁ assay, which IS one of the present inventions,

fr%ﬁgn@&gpﬁ%@jethod with which A(3x-42 can be dgtected with high ‘
efficiency without the need for a procedure of removing the substances which

interagy yWih e ledhoddincRlaamaanc seiulieln 4he prsbohere Pad BeeNegraded

reports of competitive immunological assays in which antibodies which
Apdeoy fizenAiE dGiepecssed (No; paianm&eatmgent 1L8), bhicthkie hwad treated
been no disclosure concerning the competitive immunological assay in which
with artibedse\bbithe revogmizesijgsnittbodsiahatingl tsitthofcamBdtifigelikeninadlogical
the present invention or any report of its effect and, moreover, the facts that
AR et PBIRRGY prddeht iprreatish HBg dmteseempbntitiadt ofYeflécting the the

A131-42 content in blood precisely and that this is useful for the diagnosis

) f
a‘%ﬂbev%ﬁl&lﬂ?gfi &%E%%}%IMH??ﬁ{}%%?B@ISF{HQOdY sandwich measurement met%od,

it could hardly be detected at all by the double antibody sandwich measurement method (see,
Experiment Example 4 and FIG. 2) but it was confirmed that a value close to the initial
amount of AB1-42 was obtained by the competitive immunological assay (see, Experiment
Example 5 and FIG. 3). That is, it was first discovered that the AB1-42 content could be
measured precisely by measuring the total amount of Ap1-42 and AB1-42 fragments which
retained the C-terminal site of AP1-42 (hereinafter, the total amount is referred to as
"APx-42") by the competitive immunological assay.
[0010]

Next, the results obtained on measuring ABx-42 in the serum of AD patients and
healthy people showed a significant difference there between and the possibility of the use of
the serum for the diagnosis of AD was confirmed, and the present invention is achieved based

upon those discoveries.



present invention. [0011] Moreover, the fact that measuring A(3x-42 can be
useful in the diagnosis of AD was also first discovered by the inventors of the
present invention, so the method of mé&asuring A(3x-42 is not limited to the
above-mentioned competitive immunological assay, and detection by the
surface plasmon resonance method using an antibody which is specific to the
C-terminal site of A131-42 (Non-patent Document 19), a method of
measurgmeahywharesRAREdEs Whithcbatpbisitb enfatRuRinishiSitesy Ol AidBls 48e of
are isolated by means of affinity chromatography using an antibody which is
thepeeifiattmnthetiGate isninaksifiteof A¢8ibd &itneioe Aike 4BcahddidedctEhevith high
essence of the present invention is that AD can be diagnosed by measuring
(B2 WideL2 Iikhecptdse atimeeticroisramdnipgriiosubblenccthe isk finness with
the measurement of A(3x-42 with an antibody which recognizes the N
ABlidimihaPlat@ofand3 18 has Bedls chifirntisde ohasutbesd usenithedls efmmstitive
. measurement of A131-x in the same way has also been confirmed. A131-x
IHIRES e AN Al SUHE b ARRGHEN O SO R A 3 Sty SR HIEH fDigatent
the N- _elrgrg’i alt%te ofléb(\i(_%ésuch s A131-40 agr% .A1é11-37. B

Doa%IBen ut there eltlhno sclosure con Pﬁ\ € comcpc)!tiltll%len. munological
antibodies'which recognize tne -terminal site o Ina ompetl Ive assa
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at'once irrespective of the type. Specifically, measurement was carried out

(YRR AARBRLLY SN HPElOBIGE ARSANMSIRGNBO BRI @RI R of the

(produced by Innogenetics Inc.) prepared by immunizing with A131-5, or
prasefiotiosailoartiasye-GEl (jprixduce eehycGiethicap 1t toatianal, Blod precisely
prepared by immunizing with A131-17. The results showed no significant
ardiffbre Hoe betwbe doaththbagured afae svoistdirse divgidhersdrbymttiromy Alors of the
patients and those obtained with serum from healthy people. This shows the
PIpAPB HRISBEDE measuring specifically the A(3x-42 fragments in the blood for
the diagnosis of
[0011]

Moreover, the fact that measuring ABx-42 can be useful in the diagnosis of AD was
also first discovered by the inventors of the present invention, so the method of measuring
APx-42 is not limited to the above-mentioned competitive immunological assay, and detection
by the surface plasmon resonance method using an antibody which is specific to the
C-terminal site of AB1-42 (Non-patent Document 19), a method of measurement where
peptides which retains the C-terminal sites of AP1-42 are isolated by means of affinity
chromatography using an antibody which is specific to the C-terminal site of AB1-42, and the
like can be used. The essence of the present invention is that AD can be diagnosed by
measuring APx-42.

[0012]

The present invention is an invention where the usefulness of the measurement of

APx-42 with an antibody which recognizes the C-terminal site of Af1-42 has been confirmed,



AD. According to those facts, the present invention reflects the amount of
A131-42 in blood precisely by measuring A(3x-42, and moreover, the clinical
usefulness is confirmed between the $erum samples of AD patients and
healthy people, thereby enabling AD to be diagnosed using a blood sample.
Further, there is a possibility that it could be used for the diagnosis of
diseases where A[3 is one of the causes. [0013] That is, according to the

biRreReMNURRtioN thoarRisiRiavided ApnathoeefassayiyohAlZReinehonfirmed.
disease, which includes measuring a total amount of (3-amyloid 1-42 and

AR-amigaifict-42 fragmantseach fadgrteiok dtatitasCAferisoiyatsitehafhthetains the
(3-amyloid 1-42 in a biological sample by means of an immunological assay
Nitteyuich site ahtiBothelspedifit-40 thd ABtermindy sitmpfinhbodeambyididctopRirs the

used. Among the (3-amyloid 1-42 fragments, aé]?é-amyloid 1-42 fragment
Nofeiieinpb eain 8 fthé 102 extanehiheg aitavoretiatRfigig nresons ey imuRestide to
a peptide which retains the C-terminal site of (3-amyloid 1-42, and indicates
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residues, preferably 2 or more amino acid residues. and more preferably. 3
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(p‘?@c‘ﬁl@ﬁ@ytﬂﬁ%]g_%ﬂeégé%%'gi@&%@ﬁﬁﬂﬂﬁﬁﬂ&%@i&fi‘tl{%ﬁ_ﬁni%ﬁt@%ﬂﬁ@xﬁﬁ%dy

of (3-amyloid 1-42 preferably bind fo an antibody specific to the C-terminal
6BIt¢ Qfrbd3da4ey Marginafterathfa(BamyiQld rdgafadpenhisSameimesap1-17.

referred to as "A31-42 C-terminal site-retaining peptide", and (3-amyloid
THe42sansl thewAd 3o 42saiftermniddlsiteecchainicw pRpticeduay sametiotested with
referred to as "A(3x-42" as a whole. [0014] It is preferable that the
sdrm (ool doit phtessaynddhascarpipatdve nvsrunofogidadadibs g orrocétisrd® for the
the competitive immunological assay can be performed by, for example, two
importance of measuring specifically the APx-42 fragments in the blood for the diagnosis of
AD.

According to those facts, the present invention reflects the amount of AB1-42 in
blood precisely by measuring APx-42, and moreover, the clinical usefulness is confirmed
between the serum samples of AD patients and healthy people, thereby enabling AD to be
diagnosed using a blood sample. Further, there is a possibility that it could be used for the
diagnosis of diseases where AP is one of the causes.

[0013]

That is, according to the present invention, there is provided a method of assaying
Alzheimer's disease, which includes measuring a total amount of B-amyloid 1-42 and
B-amyloid 1-42 fragments each of which retains a C-terminal site of the B-amyloid 1-42 in a
biological sample by means of an immunological assay in which an antibody specific to the

C-terminal site of the B-amyloid 1-42 is used.

Among the B-amyloid 1-42 fragments, a f-amyloid 1-42 fragment which retains the



types of the following procedures in which a peptide which retains C-terminal
of A31-42 and which is immobilized as a solid phase or an immobilized
antibody is used. A first aspect of the ifethod of the present invention by the
competitive immunological assay includes the following steps (a) and (b) of:
(a) reacting a support on which a peptide which retains a C-terminal site of
(3-amyloid 1-42 is immobilized as a solid phase, a biological sample, and an

castipdystahaigcnvith ailabelog ststante(@ningim et REQENEEE Heninal
C-terminal site of (3-amyloid 1-42); and (b) determining, after washing,

siRixf4Rany foidasuring dimdinacisni Hhayadie|bd2 dniinady wihibhpisfbauhoréaifel or
peptide which retains the C-terminal site of the (3-amyloid 1-42 and which is

mipgnmobilizeddasadselidpiicsblyl A edditiontonthecabovaurre atid nedegtegeatie 3 or

first aspect may further include the 11 following steé) of: (c) ass%ng the
MeEL arfElfcackt epsbistdiemabmenserddisddsamyidignpdrindt ds Hrsbabiethat the
value of Ag;x-42 in a biolpgical sample with that in a biolo{qi,cal sample from a

PREBINY bt St synicRaraig e Sebtrar b Hith 6B IR pragargerably bind

inventjon by the.co titive, immunological assay includes the, following .
P ety B LU 8 i SRSy i 1-42

fESARANIZES ShcriGENInAL Sl of '&3]’:?@ igymmahilized 8% 3lthPNASR@". and

biological sample, and a peptide which retains the C-terminal site ofA(31-42

pans wiighyis ladbeledwith adabelingistiksianes: apcia) deletainingeafeteferred

washing, A(3x-42 by measuring an amount of a labeled peptide which
toreddinpxthe"Gstermhisial site of A(31-42 and which is bound to the immobilized

antibody. In addition to the above-mentioned steps, the second aspect may
[fkdher include the

It is preferable that the immunological assay be a competitive immunological assay.
Procedures for the competitive immunological assay can be performed by, for example, two
types of the following procedures in which a peptide which retains C-terminal of AB1-42 and
which is immobilized as a solid phase or an immobilized antibody is used.

A first aspect of the method of the present invention by the competitive
immunological assay includes the following steps (a) and (b) of:

(a) reacting a support on which a peptide which retains a C-terminal site of
B-amyloid 1-42 is immobilized as a solid phase, a biological sample, and an antibody labeled
with a labeling substance (antibody which recognizes the C-terminal site of B-amyloid 1-42);
and

(b) determining, after washing, APx-42 by measuring an amount of a labeled
antibody which is bound to the peptide which retains the C-terminal site of the B-amyloid
1-42 and which is immobilized as a solid phase.

In addition to the above-mentioned steps, the first aspect may further include the



following step of: (c) assaying the occurrence or absence of Alzheimer's
disease by comparing a measured value of A(3x-42 in a biological sample
with that in a biological sample from alhealthy person. A synthetic peptide
can be used for the labeled A131-42 C-terminal site-retaining peptide but
A131-42 C-terminal site-retaining peptide composites (hereinafter, referred to
as "peptide composites”) in which a carrier substance has been bound can
fAlsRiRe #§eek: The term carrier substance signifies a compound which can be
labeled with a labeling substance such as a ruthenium complex and these
includé)fasexapple; potylysite (@olpderlysing)Aldexinary ldbehse $ruomparing a
albumin, and polypeptides which retain many free amino groups. The carrier
meahstancducart bPadden o kinlppositiomiretmathdhtide asbiotgias! bty from a
property 12 between the peptide and the antibody is not impaired, and it is
hepdibiy sfecthat the carrier substance be preferably added to an N-terminal site
of the peptide. [0016] The AD diagnostic reagent (kit) of the present invention
[qglg]diagnostic reagent for Alzheimer's disease which has an antibody which
recognjzes the C-terminal site of § 1-42 as an essential.structural ..
oS E A P W R L Gt o TR endgccompetive

nieAgSILhaP AcenitonuRIRRITEIS RqePIing fo he immunological assay

used, but in the™ case of the competitive immunological assay, either an

A131-43 Cdarminal pperielaining RRRGSINNIGHs irraghilzes esesalid sie of

phase or an antibody which is immobilized as a solid phase is used. In the
Agase whermadnlirdBids 42 Tideimina sitdekgtainuigppe ptide ydpiteis/hich retains the

immobilized as a solid phase is used, an antibody which is labeled with a
Cladvaling sitbstaviidet Tont svhicbthdrtobnktiitientabohmgonksitnanduid the case

where an antibody which is immobilized as a solid phase is used, an

A131-49 elgarifing. sitsrraesiingg Poptd &WRRBUIEN EBIEY Wit 2 (Rbelkd peptide

substance forms another constituent component. A peptide . )
which retains the C-terminal site of AB1-42 and which 1s bound to the immobilized antibody.

In addition to the above-mentioned steps, the second aspect may further include the
following step of:

(c) assaying the occurrence or absence of Alzheimer's disease by comparing a
measured value of ABx-42 in a biological sample with that in a biological sample from a
healthy person.

A synthetic peptide can be used for the labeled AP1-42 C-terminal site-retaining
peptide but AB1-42 C-terminal site-retaining peptide composites (hereinafter, referred to as
"peptide composites") in which a carrier substance has been bound can also be used. The
term carrier substance signifies a compound which can be labeled with a labeling substance
such as a ruthenium complex and these include, for example, polylysine (poly-L-lysine),
dextran, bovine serum albumin, and polypeptides which retain many free amino groups. The

carrier substance can be added to any position in the peptide as long as binding property



composite in which a carrier substance is bound can also be used for the
labeled A131-42 C-terminal site-retaining peptide. The carrier substance
may be, for example, polylysine, dextt&n, bovine serum albumin, or a
polypeptide which retains many free amino groups. The carrier substance
can be added to any position in the peptide as long as binding property
between the peptide and the antibody is not impaired, and it is desirable that
bdheceRrtierpsptRetanaeihe Miaferahly addagdioan Mdaimyndssi#e1oftthe the carrier
peptide. [0017] Polyclonal antibodies or monoclonal antibodies can be used
siftstihe: dbpvefembnitiatied t@niiboaynimtheiefhiadsprdtreagents for diagnosis
of the present invention. Further, the above-mentioned antibodies are
[Qoresferably antibodies which recognize A131-42 but do not 13 recognize
A131-40, and more preferably mouse monoclonal antibodies each of which is
specifith® A Eagapstin A28 gk of EPAFRETS BEXRIEATHI d<dingastigreagent for
immunogen a 33-42 amino acid site of the (3-amyloid 1-42. Specific

A@?ﬁiﬁﬁfégsdfﬁeé’rséo‘?%&&% %@fﬁoﬁﬁdﬁ%ﬁcﬁ?mﬁo@é r?é%?&?ﬁ‘”r‘?&.ﬁ}t%%fsﬁ%ﬁz as
a{fedced by Chemicen International, g \and 867, (produced by anoraols
S el Copone At AL G 1A

It'is prefera at the above-mentioned gical sample be serum

re%é?lf"ﬁé@@ccﬁ%‘%ﬂlﬁ%vﬂfcﬂ‘8&%‘?@55&1%\1}?{8‘%@&%%%%&{%{%§% ed, but in the

substances, enzymes, pigments, and luminescent substances, Wltl’si a
cdWhENIMCERIRIBYDRINGL RERIBIAP| BssAf Cci 8P PRI AR IINMORIZAIP N iR -retaining
preferably magnetic beads. [0018] The method of measuring (3-amyloid 1-42
paftilevdresantinvebitiondincludesl pheasiringatitaidy amokid oifBtahrytbid a solid
1-42 and (3-amyloid 1-42 fragments each of which retains a C-terminal site
plofsthe (@samyloidit-42sin wlhisiolagicsd ke Sladoypine ssnfs-oftainingn pepidéogioah is
assay in which an antibody specific to the C-terminal site of the (3-amyloid

immebiiized agl 21895 hrbfeeablestat e Biefgidr b aniphel ek veidh inkabe prasHbatance

forms another constituent component, and in the case where an antibody which is
immobilized as a solid phase is used, an AP1-42 C-terminal site-retaining peptide which is
labeled with a labeling substance forms another constituent component. A peptide
composite in which a carrier substance is bound can also be used for the labeled AB1-42
C-terminal site-retaining peptide. The carrier substance may be, for example, polylysine,
dextran, bovine serum albumin, or a polypeptide which retains many free amino groups.
The carrier substance can be added to any position in the peptide as long as binding property
between the peptide and the antibody is not impaired, and it is desirable that the carrier
substance be preferably added to an N-terminal site of the peptide.
[0017]

Polyclonal antibodies or monoclonal antibodies can be used for the above-mentioned
antibody in the methods and reagents for diagnosis of the present invention. Further, the

above-mentioned antibodies are preferably antibodies which recognize AB1-42 but do not



Effects of the Invention [0019] The present invention enables AD to be
diagnosed by measuring A(3x-42 in a biological sample using an
immunological assay in which an antidédy which recognizes specifically the
C-terminal site of A131-42 is used. According to the present invention, it is
not necessary to remove substances that interact with A131-42 in serum or
plasma, and A(3x-42 can be detected accurately and efficiently. 14 Brief

rdserPtgN abthg PravingsdRadt] Mcuse Hahdeldds) arare@mabte of which is
explanatory drawings showing a first example of a method of assaying

spatzheimels diseaseDiithe present inventiomedd] GSufa)to 4 aruschamais-42
explanatory drawings showing a second example of a method of assaying

anpizh emders disdbadeaofitloedpredentSipreeiti oramGs3lisreo raghdshbilil¥y(produced
results of Experiment Example 1. FIG 4 is a graph showing results of

by JBBORARSHCE XA\ BIERE sneodusedphysihdwimigoredaienstimglednsantnd 8G7

Example 3. FIGS. 6(a) and 6(b) are schematic explanatory drawings showing

(g6 Ry gtoRYE Y28 hiood. FIG 7 is a graph showing results of
Experiment Exa nd7. FIG 8is h showing results of Example
Ifgls re'%eragl]é) lﬁﬁ?tﬁe gbove-r?tené?rﬁgaglcﬁ 1% ﬁep I[)e serum thsﬁsmg.

Iy
1. FIGY9is agrap owing results mp IS a grap owing

a calibgatigncurye aRIainGe: LSINGRGANIAIL DRIARES Al SHRRIE3- dillines,
11 is a graph showing the results of Example 3. FIG 12 is a graph showing a
picalibriationdClive eRtAINSthiaHes 2 wiandaidsHRSPS X being preferable. The

support for immobilization is preferably magnetic beads.
[0018]

The method of measuring p-amyloid 1-42 of the present invention includes
measuring a total amount of B-amyloid 1-42 and B-amyloid 1-42 fragments each of which
retains a C-terminal site of the P-amyloid 1-42 in a biological sample by means of an

immunological assay in which an antibody specific to the C-terminal site of the f-amyloid

1-42 isused. It is preferable that the biological sample be serum or plasma.

Effects of the Invention
[0019]

The present invention enables AD to be diagnosed by measuring APx-42 in a
biological sample using an immunological assay in which an antibody which recognizes
specifically the C-terminal site of AB1-42 is used. According to the present invention, it is
not necessary to remove substances that interact with AB1-42 in serum or plasma, and ABx-42

can be detected accurately and efficiently.



Experiment Example S. FIG 13 is a photograph showing results of
electrophoresis of Experiment Example S. FIGS. 14(a) to 14(d) are charts
showing first results of Experiment Exa#nple 9. FIG 15 is a graph showing
first results of Example 9. FIG 16 is a graph showing a calibration curve
obtained in Experiment Example 9. FIG 17 is a chart showing the second
results of Experiment Example 9. 15 FIG 18 is a chart showing the results of

BEXPOsNtRxmMpIBrdRinRescription of Reference Numerals [0021] 10, 20:
support, magnetic beads, 12, 24: A131-42 synthetic peptide, 13: A131-42

[sx0ihetic peptide-binding support, A131-42 synthetic peptide-binding
magnetic beads, 14, 22: antibody specific to C-terminal of A(31-42, 16, 26:
labelin Stibstanioel (L7 alabeieadiotibotnaz8y Akaving? showilngdy fthimdirgnple of a
support, A131-42 antibody-binding magnetic beads, 27: labeled A131-42

methagefiesprapiie 1 Boimesdiesais BlohsgitstFabiiisEicaaR: reaction cup, 34:
reaction solution, 40: luminescence of labeling substance Best Mode for
carryirld Sttt iR 18024 BBIEINARC BHBSAINEHS DFSRHEhraasiktc of a
nkentpn.are deseribed, but of coursie. varigus modiications can be made as
ong as fhere 18 NG deviation trom the tchnical concept of the present

inventig, 10023 e eigd ohssey g Aheimars isease of the present

invention is intended for assaying the presence or absence of morbidity of

Alzheimer's digeash ompaskiing & ioipéramauntiapropnt of A(3x-42) of
A131-42 and A131-42 fragments each of which retains a C-terminal site of
A131-£RGrs ashiglaghcalosangaie iy anirpaimealogicahgisSay in which an
FIGS. 6(a) and 6(b) are schematic explanatory drawings showing metabolism of
APB1-42 in blood.
FIG. 7 is a graph showing results of Experiment Example 6 and 7.
FIG. 8 is a graph showing results of Example 1.
FIG. 9 is a graph showing results of Example 2.
FIG. 10 is a graph showing a calibration curve obtained using a standard substance of
Example 3.
FIG. 11 is a graph showing the results of Example 3.
FIG. 12 is a graph showing a calibration curve obtained using a standard substance of
Experiment Example 8.
FIG. 13 is a photograph showing results of electrophoresis of Experiment Example 8.
FIGS. 14(a) to 14(d) are charts showing first results of Experiment Example 9.
FIG. 15 is a graph showing first results of Example 9.

FIG. 16 is a graph showing a calibration curve obtained in Experiment Example 9.

FIG. 17 is a chart showing the second results of Experiment Example 9.



antibody specific to the C-terminal site of A(31-42. [0024] The immunological
assay to be used in the present invention is not particularly 16 limited as long
as A(3x-42 in a biological sample can Be measured. Any one of, for example,
a competitive immunological assay, detection by the surface plasmon
resonance method (Non-patent Document 19), a measurement method
involving isolating a peptide which retains the C-terminal of A131-42 by

affinityrebrogniatoeiap byovaind therlikaicanhigdasechi withmile mompetitive
immunological assay being preferable. Examples of the biological sample

include serum, plasma, cerebrospinal fluid, bone marrow fluid, tissue or cell
extracts, and cell culture media, with the serum and plasma being
Dpsefetablef fadashcisuartitlody to be used in the present invention can be
either a monoclonal antibody or a polyclonal antibody as long as it is an
[093fibody which is specific to the C-terminal site of A131-42. An antibody
which reacts with A131-42 but does not react with A131-40 is preferahle,

G cSHRRRE e BASAURIRIBIE e antdieS there oY ML Pt 2 (hrotticéa Bithetic
hi ics Inc. 0Z8P (prod Chemicon |

PARRSEIA Ak A R A e s,
sptiRadies&agh.ehnkisyis §9,e£6f.ifa5‘éllg§ Solemingy. sie R Atadsde Qﬁ‘.d{x

obtained by using as an immunogen a 33-42 amino acid site of the A131 4321 2
aBANBiRAEE 2 b5i0g, PAglietablexBhe anibagies.which BRNOtTRAGIME Ap1-42
A131-40 include those antibodies which, even though they have a weak
sy etivipyptide/ e e ssentally violefiedt inmihe Preasdtiemean, 6f theatatal @mdamt40:
of the A131-42 C-terminal site. Further, it makes no difference if there is
luremeticityrovitHabdB1e 4@s[8026] The antibodies used in the present invention
can be prepared using the usual

Best Mode for carrying out the Invention
[0022]

Hereinafter, embodiments of the present invention are described, but of course,
various modifications can be made as long as there is no deviation from the technical concept
of the present invention.

[0023]

The method of assaying Alzheimer's disease of the present invention is intended for
assaying the presence or absence of morbidity of Alzheimer's disease by measuring a total
amount (amount of APx-42) of AP1-42 and AP1-42 fragments each of which retains a
C-terminal site of Af1-42 in a biological sample by an immunological assay in which an
antibody specific to the C-terminal site of AB1-42.

[0024]

The immunological assay to be used in the present invention is not particularly



methods. The preparation of a monoclonal antibody involves using a peptide
which retains the 17 C-terminal site of A(31-42 as antigen, producing a
composite with a carrier protein as redquired and immunization by inoculating
this into an animal. The antibody producing cells obtained from the spleen or
lymph nodes of the above-mentioned immunized animal are fused with
myeloma cells and the hybridomas which produce antibodies which exhibit
lighiengsIpREHiCKpxfar the GiorERiNaksiERhNlSirddusal ba pyepaadbyexample,
selection. The procedure should be carried out in accordance with the
a exisipagtikeoivmmeiogds] [BOR7]&ik3led2bgamalsarfaccusashas thednnuenizatgd
antigen, but since the target antibodies are antibodies which are specific to
(NYoe-surstnidoabsicatof P 3 1n42swepkidesnetiod ofivehiole reckinsgthe ©ptédenimbich
site of A131-42, such as A1333-42, can be selected appropriately. .
reggEebsIy; eredrAboste Wwith by cainkY shoeaintrgiasby faethe dktiganm banged. with
these can be prepared using varjous coupling agents, such as

G E R RTH K B AP STSEY R RIS active esters. Bovine serum

albumin, thyrogl lin, hemocyanin, and the like can be used, for the rrier
o e S B MR BRI, AR, B2 SIS FH Fone

nldES BRI A EHS8H 025 FQPcﬂRﬁ%\éﬁ}Q‘f Q15 REWAIACEh A% DG Being

mouse or a guinea pig, for example, and the inoculation can be carried out
pRihgs@neously, intramuscularly, or intraperitoneally. In administration, it

may be administered as a mixture with complete Freund's adjuvant or
[adozximplete Freund's adjuvant, and the administration is generally carried out

once per 2to 5 weeks. The antibody producing cells obtained from the

spleenloe ntiphintdeswedne thaprensitadvanivabfodedihich amyaiostradeiigibody

and isolated as hybridomas. Myeloma cells originating from mice, rats,

O ARAYRSOTHY R I, BalRTISeRbiIEeE FB REHEGRY SIBIFHR L EIRS B tp 4a4)§ -terminal site of

APB1-42. An antibody which reacts with AB1-42 but does not react with AB1-40 is preferable,
and commercially-available examples thereof include 21F12 (produced by Innogenetics Inc.),
AB5078P (produced by Chemicon International, Inc.), and 8G7 (produced by Nanotools
BmbH) which are mouse monoclonal antibodies each of which is specific to the C-terminal
site of APB1-42 and obtained by using as an immunogen a 33-42 amino acid site of the AB1-42,
with the 21F12 being preferable. The antibodies which do not react with AB1-40 include
those antibodies which, even though they have a weak reactivity, have essentially no effect in
the measurement of the total amount of the AB1-42 C-terminal site. Further, it makes no
difference if there is reactivity with Ap1-43.
[0026]

The antibodies used in the present invention can be prepared using the usual
methods.

The preparation of a monoclonal antibody involves using a peptide which retains the



originating from the same species as the antibody producing cells are

preferable, but there are 18 cases where cells originating from different

species can be used. [0029] The cell iision operation can be carried out

using a known method, for example the Kayler and Millstein method (Nature,

256, 495-497 (1975)). Polyethylene glycol and Sendai virus, for example,

can be cited as fusion promoting agents and the cell fusion can be carried
castrgianedlyfypeastingifeaploedprodusingcelisrad R MySIoma eQfisred

in aratio generally of 1:1 to 1:10 for a period of about 1 to 10 minutes using
aial 201tonhAMoadsncalotiatione ofipoiyethyidnalglyTht tavierdgemhlendlatliveighined

1000 to 4000) at a temperature of 20 to 40C, and preferably of 30 to 37C.
frfe030] THeenorebming fmdtheohyivridomasehicheprotnee zdtibocid sawhieted with

have specificity for the C-terminal site of A131-42 can be carried out using

myslosiiscrlrindBraMdar s thBis. PrYesaribrdicisuhichepbibiarenst tpeeificity
ELISA method, the Western Blot method, or the competitive method.

O {bth&r AR AHES WHIEH TEatt Wit PAPS A D0 At GH Pt redcPURfif AL $104 be

can be selecte %é usi ng& A]t31'42 Qv%%igtﬁo%:s'd the A131-40 peptide.

tIY't K R o
"3[65&1‘1“&1%%?83.5 en carried ou ynr%eanso e limiting dilution method, for

ks ple, from the wells which have been selected in this way and the target
clones are obtained. Generally, the selection and growth of the hybridomas

is carriggh opt irpR RN ad el GHE R MBS Bntes LRI RRMIEE4QhiBodies
which hypoxanthine, aminopterin, and thymidine (HAT) have been added

aranahtivoidibscohidinsdrgrrii to 2096 hawviteafatiad s€rapl-Dhediodaseahtaihetich
in this way are transplanted into the abdominal cavities of BALB/C mice to

reppieHthBritstaminab beenfadfhinstesech befordRarid. asmh dsteticdlaid appicpriately.
contains a high concentration of the monoclonal antibody is collected after

Gg@p{@lllqad;gyg)aﬂ@ i @caTHer pEgigin is used for the antigen, and these can be prepared

using various coupling agents, such as glutaraldehyde, carbodiimide, and maleimide active
esters. Bovine serum albumin, thyroglobulin, hemocyanin, and the like can be used for the
carrier protein and generally, methods involving coupling in a proportion of 1 to 5 times by
weight are used.

[0028]

The animal which is immunized may be a mouse or a guinea pig, for example, and
the inoculation can be carried out subcutaneously, intramuscularly, or intraperitoneally. In
administration, it may be administered as a mixture with complete Freund's adjuvant or
incomplete Freund's adjuvant, and the administration is generally carried out once per 2 to 5
weeks. The antibody producing cells obtained from the spleen or lymph nodes of the
immunized animal fused with myeloma cells and isolated as hybridomas. Myeloma cells
originating from mice, rats, humans, or the like, can be used for the myeloma cells, and cells

originating from the same species as the antibody producing cells are preferable, but there are



19 as the raw material for antibody purification. Further, the clones can be
cultured and the culture liquid can be used as the raw material for antibody
refinement. The recovery of the monddlonal antibodies should be achieved
using a known method for the refinement of immunoglobulins and, for
example, it can be achieved using a means such as ammonium sulfate
fractionation, PEG fractionation, and ethanol fractionation, using an anion
cR¥chavgeMAsaHRat O USHRO @R ghuamatadiapiy. [0032] Polyclonal
antibodies can also be prepared using the usual methods. They can be
[gozopared by inoculating an antigen into an animal such as a rabbit or guinea
pig as a composite by the same procedure as described above using a
peptidéhwitidhfhsisrtlpe@titarsaim b siteriofl A1BUSIA2 astitsvpringipal, Struetameple the
Polyclonal antibodies can be obtained through refinement by the methods
Kaﬂgér?@éd%lﬂmrbwﬁﬁ%mﬁ@%e%ﬁnkf@é;ﬂ%&éh%@ﬁafterf’(éwm&%élycol and
collection and using the serum with the highest potency as the raw material
SEBPANEYEANE RERPST (8 BRUIEHYS f?%‘@é]ﬂ@é’?%‘éfﬁegﬁrﬁ%é“?ﬂé?ﬁ&& bfusion can be
assg%l ggtAIzh |mers djtse e of the 0Glgrer(s) nt. |nve tlon descElbed

carr encra mg aﬁt S an ¢loma cefls in a ratio
rererringto an IC mpe I e |mmuno oglical assay IS use

o &R dmupol 019)'?81' A5EAY1 DESIIRYADS @i MRde LFe M thes QSJU&tranon

present invention which uses the competitive immunological assay. T

o CRBIREMILRIMINIINQIQEIER assiavnla Re:iesed doothe presants fﬁé&ﬁﬁé&@m@@ﬁ Ao
antibody specific to the C-terminal site of A131-42 and an A3 synthetic

4reptide padtelatte s B8 aor@zation basis the competitive binding reaction of the
A31-42 which retains the C-terminal of A131-42 and the A[3 synthetic
[Q9eplide to the antibody in a biological sample such as blood. 20

The screening for the hybridomas which produce antibodies which have specificity
for the C-terminal site of AB1-42 can be carried out using various immunochemical methods.
For example, use can be made of the ELISA method, the Western Blot method, or the
competitive method. Further, antibodies which react with AB1-42 and do not react with
APB1-40 can be selected by using the AB1-42 peptide and the AB1-40 peptide.

[0031]

Cloning is then carried out by means of the limiting dilution method, for example,
from the wells which have been selected in this way and the target clones are obtained.
Generally, the selection and growth of the hybridomas is carried out in an animal cell culture
medium (for example RPMI1640) to which hypoxanthine, aminopterin, and thymidine (HAT)
have been added and which contains from 10 to 20% bovine fetal serum. The clones
obtained in this way are transplanted into the abdominal cavities of BALB/C mice to which
Britstan has been administered beforehand and ascetic fluid which contains a high

concentration of the monoclonal antibody is collected after 10 to 14 days and this can be used



[0034] Any kind of the A3 synthetic peptide can be used in the method of the
present invention as long as the peptide reacts with the antibody which
recognizes the C-terminal site of A(31142. Specifically, peptides each of
which retains the C-terminal site of A31-42 can be used. Examples of the
peptides each of which retains the C-terminal site of A(31-42 include, but not
limited to, synthetic peptides such as A1333-42 and A1317-42 in addition to

adNBeAMR Infheerthiatds andisbdengiRemtide. Thapentidaskan ke kysineridasdyhe

the normal method such as a solid phase synthetic method. Hereinafter, an
cexaipjei ihcahiehuasd Ad 8l 4Rvsiyatbiedicfop eptiblel isreSedrasttheTA{ Iyt e the

peptide is described in detail. [0035] FIGS. 1(a) to 1(c) are schematic
mexrpiimalorytihediingbsidwingchifivst exaraplekobne mathidrbdoofthssafimgnent of
~Alzheimer's disease of the present invention. In the example, the .
inyREnGstabYies2ads 49§ parbmb aByPthackisTidetiive miftarbRGItar ssaagiym

which a peptide which retains a C-terminal site of A131-42 is immobilized as
WSS HARE Ok APSLBROIr I #1G8Y AT 1{85! PAREREN S8 M AT PRI OgPx change

mg errlgl{eg,r%Ssrtfé)gt%r&itreggrence nurﬂeral 12 denotes an A131-42 synthetic

romatggraphy. . .
peptide, reterence umeral 32 denotes a reaction vessel (reaction cup), and
ence numeral 34 denotes a reaction solution (for example, a buffer
solution). As shown in FIG. 1(a), the A131-42 synthetic peptide 12 is allowed

to bincbfRuRARIizRHRSS aRlidspNRSH:partac,sHRRA LEA0nRIBRASE ey can be
A(31-42 synthetic peptide-binding support 13. [0036] Materials for the

pisppRrdrbi Gmaydieglasnpkastiinftone xanple spdlystyierdbipoly aniide, pig as a
polyethylene, or polypropylene), metal, or the like. The support may take a
cdonmnsitf &xcups ssdlat phavecdraetickeslearibrsl likeondthinngpartienialelimitatiohadt the
is preferable that 21 the support 10 be magnetic microbeads (magnetic
Ct}@ré:@,g)i_l site of AB1-42 as its principal structure. Polyclonal antibodies can be obtained
through refinement by the methods described above by measuring the antibody potency after
appropriate collection and using the serum with the highest potency as the raw material for
the refinement of the antibody.
[0033]

Hereinafter, the method of assaying Alzheimer's disease of the present invention is
described by referring to an example in which the competitive immunological assay is used as
the immunological assay.

Descriptions are made of the method of the present invention which uses the
competitive immunological assay. The competitive immunological assay to be used in the
present invention uses an antibody specific to the C-terminal site of AB1-42 and an AP
synthetic peptide, and uses as a reaction basis the competitive binding reaction of the Ap1-42

which retains the C-terminal of AB1-42 and the AP synthetic peptide to the antibody in a

biological sample such as blood.



The immobilization of the A[3 synthetic peptide onto the support is performed
according to the normal method. In a case where the magnetic beads are
used as the support, it is preferable t¥& the magnetic beads be allowed to
react with the A131-42 synthetic peptide in a buffer solution, treated with a
blocking agent, and then preserved in the blocking agent. Hereinafter,
descriptions are made of an example in which the magnetic beads are used
[0®34he support. [0037] The A131-42 synthetic peptide-binding magnetic
beads 13 which has been prepared as described above is mixed with an
antibodyyl kifldeoitaftaR wsietked oepsddalaealdd antibadyhy, nddiol isfabtapnednt
by labeling an antibody 14 specific to the C-terminal site of A131-42 with the
inedneiimgsithstante peptalsdadiolotichd samhpiy sditiatecognpratitive Ceautivaksite
are allowed to proceed between the A131-42 synthetic peptide 12 which is
o bd3o tﬁ@eﬁﬁfg@%}éﬁlﬁ%éﬁ?fseéﬂHOfAVleBithQtﬁﬁlfﬁbetﬁo‘lﬁf@?&sﬂl SHARIAPArft? can be

between a fragment 30 which retains the C-terminal site of A(31-42 and the

uﬁs%e@aaam%s%av&ezpfatm@rsw 83%18%6@1’3‘/‘%%%91@6{%%1@‘@% Jy*qonsase

bljll;l}l%t m1 e %S”bs{ﬁe% % oL suc ed IE%] %fregﬂgkflv?qg% oet}?énA 1-42
enzyme, a mnesce §)u]b stance, a orescent substance an ISO ope, o
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method of preparing the labeling antibody is carried out in accordance with

a thRidprmal PathadsmEbexanpiendhe, atiResMARd 2 WHBR NI M SRAM M thetic
(Origen TAG-NHS Ester, produced by Igen Co.) are reacted in a buffer

pSoldtidnysaadsthen Riinthaly pipeids adideditberetztdl cause further reaction.
After that, the preparation can be achieved by purifying the labeled antibody
[y el filtration column chromatography. 22 [0039] After the competitive

reaction, the reaction solution is aspirated and the magnetic
FIGS. 1(a) to 1(c) are schematic explanatory drawings showing a first example of the

method of assaying Alzheimer's disease of the present invention. In the example, the
immunological assay is performed by the competitive immunological assay in which a
peptide which retains a C-terminal site of AP1-42 is immobilized as a solid phase on a
support.

In FIGS. 1(a) to 1(c), reference numeral 10 denotes a support, reference numeral 12
denotes an AB1-42 synthetic peptide, reference numeral 32 denotes a reaction vessel (reaction
cup), and reference numeral 34 denotes a reaction solution (for example, a buffer solution).
As shown in FIG. 1(a), the AB1-42 synthetic peptide 12 is allowed to bind (immobilized as a
solid phase) to the support 10 to prepare an AB1-42 synthetic peptide-binding support 13.
[0036]

Materials for the support 10 may be glass, plastic (for example, polystyrene,
polyamide, polyethylene, or polypropylene), metal, or the like. The support may take a form

of a cup, a flat plate, particles, or the like with no particular limitation. It is preferable that



beads are washed, to thereby remove free substances which are unbound to
the magnetic beads from the reaction solution (BF separation). Next, the
amount of the labeling substance bouBd to the magnetic beads is measured.
The measurement of the labeling substance is performed by the normal
method. For example, in a case where a ruthenium complex is used as the
labeling substance, as shown in FIG. 1(c), the ruthenium complex-labeled
thartipgsly whishigkeungida teedinagnaticdrads is allowed to emit light by
applying thereto electrical energy under the presence of tryptophyl amine,
and intersityirabbile stthesiuthecamplaxterminpestdencadOtiz: megsured performed
(Non-patent Document 14). [0040] At this time, the amount of the labeled
ag@ntibog{obbune tothethedd-boanespahtitethd smremtedvade ara Ustdesdhsoupport,
of A(3x-42 is present in the sample owing to the competitive reaction
it pepirdeatisdhat thsusagheifbrmde Seatloavrskénsitgideithehe S b L smisticapeptide

with that in a case where no competitive substance is present. By using the

mdaeBFéférosP HE e brakge M B RfE S e AR n?&ﬂéﬁ?(?éﬁ%%‘?ﬂ&dlﬁsbfﬂ?mﬁ&%m

Hrate the Ies h repbelo he amou t of A the sarﬂ
€rein, CSCI'1 10 Sé an exa % A éN Lfc% € ma etl a S arc LIS% ithe
can e de ermine ince. e amoun I( X-421na s mp from a patien

S@fgﬁnng from Alzheimer's disease is significantly lower than that in a sample

rom a healthy person, assay of Alzheimer's disease can be performed by

[oysgsuring the amounts of A(3x-42 in the samples by the method of the
present invention. [0041] FIGS. 2(a) to 2(c) are schematic explanatory

drawinths@ring | seconpepxdstpidialb e mantbocdofl asdayingfbzbe prpased as

disease of the present invention. In the example, the 23 immunological
dasshydisiperarmec by therconietitividl idmrumdlogicdirasstyain ehiddd antibody"),

antibody that sEecmcaIIy recognizes the C-terminal site of A131-42 is
Winshh s Piaigessby wwnswa@@?péys%wlﬁc to the C-terminal site of AB1-42 with

the labeling substance 16, and a biological sample so that competitive reactions are allowed to
proceed between the AB1-42 synthetic peptide 12 which is bound to the magnetic beads and
AP1-42 in the biological sample, and between a fragment 30 which retains the C-terminal site
of AB1-42 and the labeled antibody 17, to thereby competitively binding them (FIG. 1(b)).
[0038]

The labeling substance 16 to be used in the present invention may be an enzyme, a
luminescent substance, a fluorescent substance, an isotope, or the like, but not particularly
limited. A ruthenium complex is preferable.

The method of preparing the labeling antibody is carried out in accordance with the
normal methods. For example, the antibody and a ruthenium complex (Origen TAG-NHS
Ester, produced by Igen Co.) are reacted in a buffer solution, and then, 2M of glycine is added
thereto to cause further reaction.  After that, the preparation can be achieved by purifying the

labeled antibody by gel filtration column chromatography.



In FIGS. 2(a) to 2(c), reference numeral 20 denotes a support, and reference
numeral 22 denotes an antibody that specifically recognizes a C-terminal site
of A31-42. As shown in FIG. 2(a), the2R131-42 antibody 22 is allowed to bind
(immobilized as a solid phase) to the support 20 that is a magnetic bead or
the like to prepare the A131-42 antibody-binding support 23. The
immobilization of the antibody onto the support is performed according to the
[opgomal method. Hereinafter, descriptions are made of an example in which
the magnetic beads are used as the support. [0042] The antibody-binding
magnefitebelrd sqpipgéied mscdescrieed abovadturitindd withagedabeleitt magnetic
A31-42 synthetic peptide obtained by labeling the A131-42 synthetic peptide
badsnith washiabatireselstanmoa 2 6@nslbshinlegichicbamplentowlibie dhe magnetic
competitive reaction to proceed, to thereby competitively binding them (FIG.
b?’fﬁ)g%ﬁt@ﬁﬂ?écéﬁﬁmfﬂ%(ﬁfaﬁﬁlﬁfﬂtm-same operations as for the first

example described abgve, and the amount of the labeling substance which

has besr b e AR SuRlange oyl L B EIeEns 1S Yot d dbspttie -

mount of A(3x-42 in t ample can be.determined. [0043] The A131-4
Tﬁ‘e %2'{118 Qi%%gré SI%Z)S'[ Cc€ 1S eé%lsgﬁqes(? bbét gleepg'lnarma megflo . _For

I%hea urement o
synthetic peptide to be la d can be use e composites

eﬁ%%e?ﬁ%&%@eh%?e Qeﬁﬂ.ﬁénw%ﬁﬁﬁpgﬂﬂgdtgsth% ﬁﬂ)gﬂtﬁgu@)@ﬁr@écﬁpﬁlown in

used. Here, the term carrier substance signifies a compound to which the

Flabefingss BSianaemtanht-DRYBRd aRdRNaMBIes 19GIER RO SHgnctic beads is

(poly-L-lysine), dextran, bovine serum albumin and polypeptides which retain
alloany feearamigia groaisyiapdheaddydineisipeateraliader hie: 24c@nme wttiofplophyl
labeling substances per one A131-42 peptide can be increased and a rise in
agansitivityrdemsite ehticipatech asnacregplitofusimg@sarierisubstanecé dnehgatent
the use of these composites is preferable. [0044]
Document 14).
[0040]

At this time, the amount of the labeled antibody bound to the bead-bound peptide
decreases when a large amount of ABx-42 is present in the sample owing to the competitive
reaction between them. Thus, the luminescence intensity decreases as compared with that in
a case where no competitive substance is present. By using the degree of the decrease in
luminescence intensity (represented as inhibition rate (%) in the examples hereinbelow), the
amount of APx-42 in the sample can be determined. Since the amount of APx-42 in a
sample from a patient suffering from Alzheimer's disease is significantly lower than that in a
sample from a healthy person, assay of Alzheimer's disease can be performed by measuring
the amounts of APx-42 in the samples by the method of the present invention.

[0041]

FIGS. 2(a) to 2(c) are schematic explanatory drawing showing a second example of

the method of assaying Alzheimer's disease of the present invention. In the example, the



The labeled peptide composite prepared by the method in which a carrier
substance which is labeled with the labeling substance and the A131-42
synthetic peptide are bound by meang8df, for example, a crosslinking agent.
At this time, a spacer, such as a lysine peptide composed of 15 lysine units,
for example, can be bound optionally on the N-terminal site of the A131-42
beforehand, as required. Further, labeling with a labeling substance is
inRassiNgi aftesRiepapagAnePaptide compasite: anshbrlidnaethads canbeich an
used optionally and no limitation is imposed. [0045] A diagnostic reagent (Kkit)
aibhandg ontthedfoalipotegigarasbayCokthenpreient ingerion iinclitdéscdsian solid
essential constitutional component an antibody specific to a C-terminal site of
pims@anssuanerfurther includes as a constitutional component a synthetic
peptide which retains the C-terminal site of AP 1-42. Types of the
constitiidal omporiehtes Brenes raapEat Halpnaitsa shiarery prd geference numeral

depending on the kind of the |mmunolog|cal assay employed. For example, in

2%@“8%%%%09?46?%8?88@%{1 BelsgenedsrisRa VS ot éﬁﬁré?era‘ﬁ pePiown

PRQ referabl net S hICh the syntheti
WhICh a{l?hs%ép te?r%%i I Site c!fo &31? Hl@ i qglllllzzg?%ssaas %3)(? e to the
sippd-Adaheled AnthadycRedssdirsihe SoRsUYRnAlR: PQE‘BR{B%ﬁ?bfﬁﬁfﬁg support

support (preferably magnetic beads) on which an antibody is immobilized as

23 safig phassansithe synibetic ReptiseviichusssinsstherSriasminabiteolo the

A(31-42 be used as the constitutional components. The labeled synthetic
ngpeplidecbich idiainaftbe Gdeaiptinal 2% widcodAd3dxddpdeate rakibhitciudegmatic
constitutional component a peptide composite obtained by binding a carrier
beagbstanisedtestihe pwptide which retains the C-terminal site of A131-42 as
described in the second example of the method of the present invention.
[0Qbté that, it is free to append a buffer, a measurement tool, or the like for the

reaction to the reagent. . _ o .
The antibody-binding magnetic beads prepared as described above is mixed with a

labeled AP1-42 synthetic peptide obtained by labeling the AB1-42 synthetic peptide 24 with
the labeling substance 26 and a biological sample to allow a competitive reaction to proceed,
to thereby competitively binding them (FIG. 2(b)).

After the competitive reaction, the same operations as for the first example described
above, and the amount of the labeling substance which has been bound to the magnetic beads
is measured (FIG. 2(c)), whereby the amount of ABx-42 in the sample can be determined.
[0043]

The AP1-42 synthetic peptide to be labeled can be used as it is, but peptide
composites each of which has a carrier substance bound to the AB1-42 can also be used.
Here, the term carrier substance signifies a compound to which the labeling substance can be
bound, and examples include polylysine (poly-L-lysine), dextran, bovine serum albumin and

polypeptides which retain many free amino groups, and polylysine is preferable. The



[Examples] [0046] Hereinafter, the present invention is described in detail by
means of examples, but the present invention is limited only to not exceeding
the essential features and it is not lim&éd by the illustrative examples below.
[0047] (Experiment Examples 1 and 2) Electrochemiluminescence double
antibody sandwich measurement method hi Experiment Examples 1 and 2,
analysis was performed by the electrochemiluminescence double antibody
aroeVIE B eASHHE IR NN per 1B Mg WO diies @hastibpalasewhithAfRe in
specific to A(3 are used. A 21 F 12 mouse monoclonal antibody (produced
sdayitivitpgan etbcantiviphtadh ichavwess i o fantil d \c wifiée B uieaaisespricibchlyuvetdr these
A131-42 prepared by immunizing a mouse with a 33-42 amino acid site of
coniBhike wprstgsddeas a primary antibody, and a 3D6 mouse monoclonal
antibody (produced by Innogenetics Inc.) which was prepared by immunizing
[094hbuse with a 1-5 amino acid site of A(31-42 and labeled with a ruthenium
complex was used as a secondary antibody. [0048] The methods used tq

prepart this tHEp SRRV CHHRRETDREPEBINBEHBIEE14 P8R s aser substance
WhSRH St‘?qtfeﬁre%ﬂg 'Ql‘gkgﬁ}l Metom ol il 'R%ﬁérg %Zn%%ﬁ%%%@ DA0Y0und by

magnetc beads use monoclonal a was to an

nRbgdY Fangapiraten ol himeimlwith 4 {.119srHH?@'QsBﬁ&?_%H‘aQQQSBH@E%gPde

buffer solution (pH 7.8), and 0.5 ml of the antibody was mixed with 0.5 m

cdﬂ@GE@inQSQQﬁl(pMﬂﬁQQ&d&(%ﬁﬁ,oﬁﬂ%%oﬂmﬁﬁﬂﬂw SyRhCRinNaving@of
concentration of 30 mg/ml. The liquid mixture was stirred for 16 hours at 25C

t@o&hgumeemﬂmy avasqooudhd teuthienrabgiziicviead sabElies somdyiibe ikguidible

aff’;llgrlggaring the peptide composite, and both methods can be used optionally and no

limitation is imposed.

[0045]

A diagnostic reagent (kit) based on the immunological assay of the present invention
includes as an essential constitutional component an antibody specific to a C-terminal site of
AB1-42, and further includes as a constitutional component a synthetic peptide which retains
the C-terminal site of AB1-42.

Types of the constitutional components of the reagent may appropriately be set
depending on the kind of the immunological assay employed. For example, in the
competitive immunological assay, as described above, it is preferable that a support
(preferably magnetic beads) on which the synthetic peptide which retains the C-terminal site
of AB1-42 is immobilized as a solid phase and a labeled antibody be used as the constitutional
components, or a support (preferably magnetic beads) on which an antibody is immobilized as

a solid phase and the synthetic peptide which retains the C-terminal site of AB1-42 be used as

the constitutional components. The labeled synthetic peptide which retains the C-terminal



was removed from the magnetic bead solution to remove free antibodies
which had not been bound to the magnetic beads and remained in the
solution. Then, 1 ml of a 4% Block Ac&5reagent (produced by Dainippon
Sumitomo Pharma Co., Ltd.) as a blocking agent was added to the
antibody-binding magnetic beads, and the mixture was stirred for 3 hours at
25C. Then, the magnetic beads were washed with 10 ml of the 4% Block
sifdCsr IeguentuRaNRaifeddimeswithdomi RbhsoAdkt Blpekite e @paaitbbtained
After washing, the 21F12 antibody-binding magnetic beads were mixed with
by landingfdleerdéo Bloclko&ce teagepddndisthredaatsdbe iidritieyl viereftape42 as
used. [0049] (2) Method of preparing a ruthenium complex-labeled 3D6
dentibetin A8 Beambersenpionbtio naitrdibody gpedutedntpinnogenetics Inc.)
was diluted to an antibody concentration of 1 mg/ml with a 10 mmol/l _
potasSNA PrRbdp Atec o fiereadiatyHeypHPBYrrrRY taok rghedikeriorHig/mpction
ruthenium complex (Origen TAG-NHS Ester, produced by Igen Co.) was
048856465 ml of the 1 mg/ml antibody, and the mixture was stirred for 30
minutes at 25C. Then, 30 pl of 2 mol/l glycine was added thereto, and the
mixture was stirred for 30 minutes at 25C. Then, the ruthenium
-labeled antibody liquid was applied to gel filtration 27 column
chromatography (Sephadex G-25, manufactured by GE Healthcare
[dBigiScience KK) packed into a glass tube of diameter 1 cm and height 30 cm
and the ruthenium-labeled antibodies were isolated from the non-labeling
ruthenilsreiaaneplehe girespuirifiechtbluiiodesatatse d atriddadiuibwwithaas16F rumaples, but
potassium phosphate buffer solution (pH 6.0). [0050] (Experiment Example
the ) veesurerpEnnofA (BlHd® syhthetimpeptitdi8e ien Seapolsatyrerrmdups not
_(hereinafter, referred to as "reaction cups") were prepared, and 150 pl of a
lipgigehidhtaoiNg R eshesAmpESeeiAhol/l Tris HC1, 1% BSA, 0.15

[0047]
(Experiment Examples 1 and 2) Electrochemiluminescence double antibody sandwich
measurement method

In Experiment Examples 1 and 2, analysis was performed by the
electrochemiluminescence double antibody sandwich measurement method in which two
types of antibodies which are specific to AP are used. A 21F12 mouse monoclonal antibody
(produced by Innogenetics Inc.) which was an antibody which reacts specifically with Af1-42
prepared by immunizing a mouse with a 33-42 amino acid site of AP1-42 was used as a
primary antibody, and a 3D6 mouse monoclonal antibody (produced by Innogenetics Inc.)
which was prepared by immunizing a mouse with a 1-5 amino acid site of AB1-42 and labeled
with a ruthenium complex was used as a secondary antibody.
[0048]

The methods used to prepare the respective constitutional components of a reagent



mol/l NaCl, 0.01% Tween 20, 10 mmol/l EDTA2Na, and 0.1% normal mouse
serum (pH 7.5) (hereinafter, referred to as "sandwich measurement reaction
solution") was poured into each of the2feaction cups. 50 pl of a sample
obtained by diluting the A131-42 synthetic peptide with the sandwich
measurement reaction solution to a concentration of 0, 0.5, 1, 5, 10, 25, 50,
or 100 pg/ml was added to each of those reaction cups, respectively. Then,
ardAdRfiBdlZe@antiBady-binding magnetic beads which had been diluted to a
concentration of 2 mg/ml with the sandwich measurement reaction solution
(wasthdded ieeacty 0f he iedebidntufisdonadosicbagiction to proceed for 9
minutes at 30C (first reaction). Subsequently, the magnetic beads were
trapped With 2 mvaghetoandahd liguiddyasasydvied i frorantiode actiornapen of 1
The maanetic beads were washed twice with 350 | of a washing solution

mgghtaiiihg 50 mmell refassion heaphstaviiansebition Rihd §)131d 84 NEef the

pH 7.5, and non-specifically-hinding substances other than that of the
a H’ﬁ’&éﬁ‘-’%ﬁﬂé&%wﬂé‘bcgt?oﬂ“ 5%%\?&&‘??%%@%}3%‘%%‘{?8M‘fé@s‘;ﬁ_"i‘ﬁe?{oﬂbﬁ‘bi’y
pYhd 6‘&.5‘ nium complex-labelea 3R8 antibady wiigh had been JINed 19 & ours
doncentrationof 4 pg/nm With the sandwich measurement reaction solution

at¥a3saddad 4R ARdJRARIRTD[hd BURYIRSALROSARECORL I CARY AR 1108 i ion

reaction, the magnetic beads were trapped with a magnet, and the liquid in

wile GHPRIVASHamOvash e fhagnatic PRAGm Ve WA BYICRi W thh 3968t Meen
of a washing solution and the non-specifically-binding substances other than

béhad of the angigeio-beidoady reactied ware emomed (Benseparatian) % [BOkR]Ace
Subsequently, 300 pl of tryptophyl amine was put into each cup, and mixed

reagtinttkierodvagrh by DbwaimnThenitte bhamsotpldxdenaittebliighngvigent was added
electrical energy was applied in this state, and the luminescence intensity

tanhe aetbedycbinfiing agsetisr bradreaveiht B HiEg sttt iprscEdut hamerahds °C.

addition of the magnetic beads to the reaction cups described
Then, the magnetic bea%s were washed with 10 ml o?the 4& Block Ace reagent (washing five

times with 2 ml of the 4% Block Ace reagent). After washing, the 21F12 antibody-binding
magnetic beads were mixed with 0.5 ml of the 4% Block Ace reagent and stored at 4°C until
they were to be used.
[0049]
(2) Method of preparing a ruthenium complex-labeled 3D6 antibody

A 3D6 mouse monoclonal antibody (produced by Innogenetics Inc.) was diluted to
an antibody concentration of 1 mg/ml with a 10 mmol/l potassium phosphate buffer solution
(pH 7.8). Then, 17.6 pl of a 10 mg/ml ruthenium complex (Origen TAG-NHS Ester,
produced by Igen Co.) was added to 0.5 ml of the 1 mg/ml antibody, and the mixture was
stirred for 30 minutes at 25°C. Then, 30 ul of 2 mol/l glycine was added thereto, and the
mixture was stirred for 30 minutes at 25°C.

Then, the ruthenium complex-labeled antibody liquid was applied to gel filtration



above was carried out with an automated ruthenium luminescence
measurement device Picolumi 8220 (manufactured by Sanko Junyaku Co.,
Ltd.). Table 1 and FIG 3 show the resiilts. Note that, in FIG. 3, ECL values
were represented by values each obtained by subtracting a measured value
when the sample concentration is 0 from a measured value of the ruthenium
complex luminescence intensity. [0053] [Table 1] Measurement results of

cSrARBIIMeRaXAPRIE JestamR| & coneamiiaiandPenun RifereneceRikoltidce KK)
1-42 synthetic peptide) ECL value the blank O(Blank) 469.9 0.5 1083.9
p&kdd0into1 83k 1366.6f Bid0&65.4 dd33h. heldh?2285Mm5A2 38 .titEBmiiDZ B Ded
75326.1 50 160254.4 159784.5 100 345037.0 344567.1 ECL value:
ambedoyetievahsel o duiine Soenoe-lnhehsity whannuthesiupexemplaxified.  Elution
Difference from the Blank: ECL value - ECL value when a sample
wadrrEstatbiiis o | ol hossing rhasrbre Pl mlgtigniidl 6.0).
electrochemiluminescence double antibody sandwich measurement method
(482 confirmed to be a measurement system which enabled detection of the

oA IR TS ST 8 EARRR A = o meceremen

Obtainggv%.t@(ﬂﬁﬁf polystyrene cups (hereinafter, referred to as "reaction cups") were
prepared, and 150 pl of a reaction solution containing 50 mmol/l Tris HCI, 1% BSA, 0.15
mol/l NaCl, 0.01% Tween 20, 10 mmol/l EDTA2Na, and 0.1% normal mouse serum (pH 7.5)
(hereinafter, referred to as "sandwich measurement reaction solution") was poured into each
of the reaction cups. 50 ul of a sample obtained by diluting the AB1-42 synthetic peptide
with the sandwich measurement reaction solution to a concentration of 0, 0.5, 1, 5, 10, 25, 50,
or 100 pg/ml was added to each of those reaction cups, respectively. Then, 25 pl of 21F12
antibody-binding magnetic beads which had been diluted to a concentration of 2 mg/ml with
the sandwich measurement reaction solution was added to each of the reaction cups to allow a
reaction to proceed for 9 minutes at 30°C (first reaction).

Subsequently, the magnetic beads were trapped with a magnet and the liquid was
removed from the reaction cups. The magnetic beads were washed twice with 350 pl of a
washing solution containing 50 mmol/l Tris HCl, 0.01% (w/v) Tween 20, and 0.15 mol/l NaCl
pH 7.5, and non-specifically-binding substances other than that of the antigen-antibody
reaction was removed (BF separation).

[0051]
Then, 200 pl of a ruthenium complex-labeled 3D6 antibody which had been diluted

to a concentration of 4 pg/ml with the sandwich measurement reaction solution was added



reagents from among the A131-42 sandwich measuring reagents generally
known in the past. [0055] (Experiment Example 2) Measurement of serum
from AD patients and healthy people 3pthe electrochemiluminescence
double antibody sandwich measurement method A plurality of reaction cups
was prepared as required, and 150 | of a sandwich measurement reaction
solution was poured into each of the reaction cups. Samples (standard
alRi PHeeds for cramiianr of seliblationcriueibaptainge e dibting the Abddede beads
synthetic peptide to 0, 0.5, 1, 5, 10, 25, 50 or 100 pg/ml with the sandwich
whteasppetheithreactipiatsodtiha Andd50 pksamples ofsevadn froia 2hgARic beads
patients and from 25 healthy people were introduced respectively into the
wrsacotiohau psiendvitiixéd) Ther, 25vpbloh@ Iseli@iemtibd dbinadingeefagHetianding
beads diluted with sandwich measurement reaction solution to a .
substieestethieitsnahshef theweiecadasiody dertiQupy dp deread (Blo PP iiteR s
at 30C (first reaction). Subsequently, after trapping the magnetic beads with a
net, the liquid was removed from the reaction cups and the magnetic

bead h ' ith 350 | of hing. soluti taini 0 .
o HC. o DL A PSR . P 2B R s i
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reaction was removed (BE separation). [0056] 30 Then, 200 pl 0

thistbariu Hﬁ&qmplﬁifﬁlﬁaé%@éﬂge?’ﬁ%@&'ﬁ?b%y whichhagdidesridipviad taRreover, the

concentration of 4 pg/ml with a sandwich measurement reaction solution was
masdedapbcedactaddorhe nddititescdttBd Gdgetontidaatior) r&ahse qusndbscribed
after trapping the magnetic beads with a magnet, the liquid was removed
alfrom the @actibrocupsthnah thetonadmketictirmads Wenergsasivednvise witht386v|ce
of a washing solution and the non-specifically-bound substance other than

Pirpdvsf the Odmpgeinehindoely Paieidiniiakd (ePndviéd- (BIE2SkphaisoRlC. 3 show the

results. Note that, in FIG 3, ECL values were represented by values each obtained by
subtracting a measured value when the sample concentration is 0 from a measured value of
the ruthenium complex luminescence intensity.

[0053]

[Table 1]

Measurement results of Experiment Example 1

Sample concentration (pg/mL) Difference from
(APB1-42 synthetic peptide) ECL value the blank
0(Blank) 469.9 -
0.5 1083.9 614.0
1 1835.9 1366.0
5 10805.4 10335.5
10 22857.5 22387.6
25 75796.0 75326.1
50 160254.4 159784.5
100 345037.0 344567.1

ECL value: measured value of luminescence intensity of a ruthenium complex



[0057] After that, 300 pl of tryptophyl amine was introduced into each cup and
mixed with the magnetic beads. The ruthenium complex emitted light when
electrical energy was applied in this st@te and the luminescence intensity
was detected with a detector. Moreover, the measuring procedure after the
addition of the magnetic beads to the reaction cups described above was
carried out with an automated ruthenium complex luminescence
DIBRSJEGTORNhE BicR : RicolvaN 82201 (Mani Navdy ked Ry SamkenddnyakdoCo.
Ltd.). A calibration curve was created using the measurement results of the
[stdidard A131-42 synthetic peptide, and A31-42 concentrations in the AD
patients and the healthy people were calculated out using the calibration
curve. A GhapvshowEthe tesudtd {O058hT néeetroditandsnshowenie @bl anebedy
such that, in 8 out of 25 cases with the AD patients and in 3 out of 25 cases
safft iR Gy HEBHE NAB M NESVRTEIJ0EP0. 5 PGATISIRFBH SYSteHE Whisihfabled
sensitivity for measurement and jn the cases with all of the remaining

dderHped the Valies WRRS SN et ARQUBI RN D Sor&ifivity T B e gphgnent

confiined hah thetewas no,clipical useiuingss datween the Mo IOURSGh past

i/ nﬁ)z\ﬁvtllten\ztvs and healthy people according to a t-test in the case of the

re(%lggﬂgl%fﬁ’ Qﬂ&g‘lﬁ@%‘ﬁ@@%ﬁ%&%@%H}ﬁléﬂe%g%rﬁ? e ‘é'ra{ggé%wn in thefpast.

xperiment Example 3) Fragmentation test of A(31-42 in serum Serum from
[dgalthy person (1 ml) was divided into 0.5 ml lots and 10 | of a protease
solution obtained by dissolving 1 protease inhibitor cocktail tablet (complete
(ExpetinfaarEdacplee MeRoche Riasosticidn KI) ipuflents ahdHeuffiey sedpiioby the
containing 10 mmol/l Tris HCI (pH 7.5) was mixed with one of those lots
clteperimanmniixsrmpie @ub)cedodhied thehotisesuioneaisnmiked with 10 | of a
buffer solution containing 10 mmol/I Tris HCI (pH7.5) as a control
(Expem@maﬁtyaﬁﬁﬂ@gi%_cups was prepared as required, and 150 pl of a sandwich

measurement reaction solution was poured into each of the reaction cups. Samples (standard
products for creation of calibration curve) obtained by diluting the AB1-42 synthetic peptide
to 0, 0.5, 1, 5, 10, 25, 50 or 100 pg/ml with the sandwich measurement reaction solution and
50 ul samples of serum from 25 AD patients and from 25 healthy people were introduced
respectively into the reaction cups and mixed. Then, 25 pl of 21F12 antibody-binding
magnetic beads diluted with sandwich measurement reaction solution to a concentration of 2
mg/ml were added to each cup and reacted for 9 minutes at 30°C (first reaction).

Subsequently, after trapping the magnetic beads with a magnet, the liquid was
removed from the reaction cups and the magnetic beads were washed twice with 350 ul of a
washing solution containing 50 mmol/l Tris HCI, 0.01% (W/V) Tween 20, and 0.15 mol/l
NaCl, pH 7.5 and the non-specifically-bound substance other than that of the antigen-antibody
reaction was removed (BF separation).

[0056]



Then, 51 of a 1,000 ng/ml A131-42 synthetic peptide (produced by Peptide
Institute Inc.) was added to each serum. The serum to which the substances
had been added was left to stand at Z8C and the change in the measured
value of the added A131-42 synthetic peptide with the passage of time was
measured by the above-mentioned electrochemiluminescence double
antibody sandwich measurement method as time progressed. [0060] FIG 5 is

a grapinefishoshoyys thenbatee RiAgRSDBRASIOf ae:ARBaSHKeE ke Wath tted

passage of time as a relative ratio taking the measured value immediately
toadtesritwtflidh-¢i24 agnihetichpepiide lohdnbeenaddetdotitiesskition t@adadded and

100%. As shown in FIG. 5, the serum to which the A131-42 synthetic peptide
reheiddoioeh addeh aftéi°thésemdditionaaiothe protease inhibitor of Experiment

Example 3-1 provided results that the reduction in the measured value with

the pasbsgethmaisadrarpiy Heenagishreberly a4 BomprEgtwils tHarigr was

Experiment Example 3-2, that is, the control. This suggests that the A131-42

"R DB PR HPA SR BBy e EReT R T okt 1 of a
WBR0 BIR 6P A5er A dauina e el Shons MRS ine

In ows the amino acid sequence (

ar%{@l_ﬁ&ﬁggd}afggﬁ@.V@a@l)eﬁl%vw%\fssgbg%%boIism of A31-42 in blood.

1-42 is éxpressed in brain, and transferred into cerebrospinal fluid
[0639F)- After that, the A131-42 leaks into blood, and then rapidly fragmented
by proteases in the blood. [0061] (Experiment Examples 4 and 5) The
enzymefae giadatonlprdauciophihenfid3 -4 mysthetddpe ptide wpandessudedith
by the electrochemiluminescence double antibody sandwich immunological
thasgmg(Expeeent TEx antpteivinaseblexcompietitivghimmianottsgivahassergy was
using an immobilized antigen (A31-42 synthetic peptide) (Experiment
anpligen |éh§) state and the luminescence intensity was detected with a detector. Moreover,
the measuring procedure after the addition of the magnetic beads to the reaction cups
described above was carried out with an automated ruthenium complex luminescence
measurement device Picolumi 8220 (manufactured by Sanko Junyaku Co., Ltd.). A
calibration curve was created using the measurement results of the standard AB1-42 synthetic
peptide, and AB1-42 concentrations in the AD patients and the healthy people were calculated
out using the calibration curve. FIG. 4 shows the results.
[0058]

The results, as shown in FIG. 4, were such that, in 8 out of 25 cases with the AD
patients and in 3 out of 25 cases with healthy people, the values were above 0.5 pg/ml which
is the minimum sensitivity for measurement and in the cases with all of the remaining
samples the values were below the measurement sensitivity. Further, it was confirmed that

there was no clinical usefulness between the two groups of AD patients and healthy people

according to a t-test in the case of the samples where measurement was possible (p > 0.05).



(a) Method of preparing respective samples An enzyme-treated sample was
prepared by: adjusting 20 | of an A131-42 synthetic peptide (produced by
Peptide Institute Inc.) to have a concedtration of 10 g/ml with a 10 mmol/1
potassium phosphate buffer solution (pH 7.8); and adding thereto 5 | of
trypsin (1:250 trypsin, produced by Sigma-Aldrich Corporation) which had
been adjusted to have a concentration of 1 mg/ml with a 10 mmol/|
[aegtassium phosphate buffer solution (pH 7.8). In addition, a control sample
was prepared in such a manner that 20 pl of an A131-42 synthetic peptide
(KpreduesdthyriepiviErhigaidte dnacshefApd -deisameanconcentration as
mentioned above was added with 5 pl of a 10 mmol/L potassium phosphate
buffer SotutionofpH RB)th¥petisen, @sral bizak daglena 00 mrhbitk pothdiunof a
phosphate buffer solution (pH 7.8) added with an A31-42 synthetic peptide
PiRigasg el IIDBDRIsY e disspbrinent BrerryribhiQEgT£asiisl piefuceslete mini,
A(3l-42 synthetic peptide The samples were each jncubated for 30 minutes,

MARY AR A ON BORG RHRAEG dént By thebRHEERANHTMftakRRg O mmoll

49 e%gﬂg?%d%a%%‘%‘éﬂ%éﬁ”omnggeliigég?ét‘é‘%cﬁglﬁe%?’? &%@%&@%@P xamole Mire,

In anner as In eExamp and a petiuve 1Im unol gica assay

RGBS RXREIRIRP) #idsiRRd RRlav, EFAsRies Ahibe ﬁ?@ﬂ@fﬁ}ﬂ(ﬁ; 3)

immunological assay of Experiment Example 5 are shown below. [0063] (1

aMethes QERFRRAIIRONRSAREe) constitutional components of the reagent
(1-1) Method of preparing A131-42 synthetic peptide-binding magnetic beads

0.3 miTifea, 30uhgiml1ADB hdth syptheéticypeptide ¢ptiod Upadlny Pephedaiteshiimte
Inc.) was mixed with 0.3 ml of 30 mg/ml magnetic beads (Dynabeads M-450
Inepovas, pidsducsddhyseDynal T, peine tmixkeidhlithgichstanstivted fored 6ddedirsaateft

25 C and the synthetic peptide was
to stand at 20°C and the change in the measured value of the added AB1-42 synthetic peptide
with the passage of time was measured by the above-mentioned electrochemiluminescence
double antibody sandwich measurement method as time progressed.
[0060]

FIG. 5 is a graph which shows the percentage change of the measured value with the
passage of time as a relative ratio taking the measured value immediately after the AB1-42
synthetic peptide had been added to the serum to be 100%. As shown in FIG. 5, the serum to
which the APB1-42 synthetic peptide had been added after the addition of the protease inhibitor
of Experiment Example 3-1 provided results that the reduction in the measured value with the
passage of time had clearly been suppressed as compared with that of Experiment Example
3-2, that is, the control. This suggests that the AB1-42 in the plasma is rapidly fragmented
by protease which is present in the blood.

FIG. 6 is a schematic drawing that conceptually shows metabolism of AB1-42 in

blood. FIG. 6(a) shows the amino acid sequence (SEQ ID NO: 1) of AB1-42, and FIG. 6(b)



bound to the magnetic beads. Subsequently, only the liquid solution was
removed from the magnetic bead solution and the free synthetic peptide
which was not bound to the magnetic 3%eads remaining in the solution was
removed. Then, 1 ml of phospholipid polymer reagent (S101E, produced by
NOF Corporation) as a blocking agent was added and the mixture was
stirred for 3 hours at 25C. Subsequently, the magnetic beads were washed

shiith 3R mkabdharbowgmentioprdphosphatinid REIN&RT redasAt ARY transferred
washing 5 times with 2 ml of the phospholipid reagent). After washing, the

inful drebZosyinth etid o @psiele - binkin ghanagieedf Ibéads:keeiies rhixed! with tGed mbafly
the above-mentioned phospholipid polymer reagent and stored at 4C until

frifgoenietdtoiotcussedh {BOBPJ(1-2) Method of preparing a ruthenium
complex-labeled 21F12 antibody The 21F12 mouse monoclonal antibody

[Q3Akbgenetics Inc.) which is an antibody specific to the C-terminal site of
A131-42 was diluted with a 10 mmol/l potassium phosphate buffer solution

(Rt SR cdncentration of 1 mg/ml. Then, 17.6 pl of a 10 34

/ml.rutheni Ori TAG-N d by | Co.
was ol ea G o B e L A 2 e ey o
tha Oeﬁgﬁ%ﬁg‘lﬁhggﬁgeséh'&?s gouSE %tiﬁQdE)l Qhdwmal/ ﬂn%ﬁﬁ&%wglf%ﬂétiﬁg@cp eriment

thereto, and the mixture was stirred for 30 minutes at 25 C. Next,
EXdIRSBiMMOmpiRxRbaledantibody el ulion asarpisddegrlfilirasion ap1-42

column chromatography (Sephadex G-25, manufactured by GE Healthcare
syBibeSciante i Kxpackad iXamsiglass tube of diameter 1 cm and height 30

cm, and the ruthenium complex-labeled antibodies were isolated from the
(andetdrblinprepthiegivnpasonyiexEed purified. The elution was carried out

with a 10 mmol/1 potassium phosphate buffer solution (pH 6.0).&0065]
An enzyme-treated sample was prepared by: adjusting 20 pl of an AB1-42 synthetic

peptide (produced by Peptide Institute Inc.) to have a concentration of 10 pg/ml with a 10
mmol/l potassium phosphate buffer solution (pH 7.8); and adding thereto 5 pl of trypsin
(1:250 trypsin, produced by Sigma-Aldrich Corporation) which had been adjusted to have a
concentration of 1 mg/ml with a 10 mmol/l potassium phosphate buffer solution (pH 7.8). In
addition, a control sample was prepared in such a manner that 20 pl of an AB1-42 synthetic
peptide (produced by Peptide Institute Inc.) having the same concentration as mentioned
above was added with 5 pl of a 10 mmol/l potassium phosphate buffer solution (pH 7.8).
Further, as a blank sample, a 10 mmol/l potassium phosphate buffer solution (pH 7.8) added
with an AB1-42 synthetic peptide was used.
[0062]
(b) Measurement of enzyme degradation product of AB1-42 synthetic peptide

The samples were each incubated for 30 minutes, and then subjected to measurement

by the electrochemiluminescence double antibody sandwich immunological assay



(2) Method of measuring A[3 x-42 in the sample A plurality of reaction cups

was prepared as required, and 50 | of a reaction solution containing 50

mmol/l Tris HCI, 10% BSA, 0.15 mol/I®acCl, 0.01% (w/v) Tween 20, 10

mmol/1 EDTA2Na, and 0.1% normal mouse serum (pH 7.5) was poured into

each of the reaction cups. Each of the reaction cups was added with 50 | of

the enzyme-treated sample of the A131-42 synthetic peptide and 50 pl of the
(SQRERsANRIGnJIBesragtian Cipswakanthersaddeckuitp25 1 gfian AbdbdrRive

synthetic peptide-binding magnetic beads which had been diluted to have a
intensediatibaal Lpagmehwittatieer 8 patidss stledibelpand 200 | of a

ruthenium complex-labeled 21F12 mouse monoclonal antibody (hereinafter,

referrdti tecdigres|ath ahedcanplotiaye ) ivvhieho ek tewsnaglilefidtkporvagrd Example 5 are

concentration of 0.1 pg/ml with the reaction solution. The mixtures were each
ShayReREIRM30C for 26 minutes to allow a competitive reaction between the

A131-42 or the A131-42 fragments in the samples and the magnetic
[Oggéhs-binding A131-42 synthetic peptide, with the ruthenium
(1 eﬁlgé_(l)?beeleaq'erFe]s'Zeg’gvemgHs% urtri‘gnre]l?gl%]a(')l an ébqqyet%g rgn(%eed' [0066]

u sequeeryPafPegr trapping the magnetlc%e%dls with a mag%et, the liquid

(MAMERMOLEH ARG RASIOR FURS BN (BAGRGIG Aradiaauere washed

twice with 350 | of a “washing solution containing 50 mmol/1 Tris HC1, 0.01%

(WIV) 0 wagr20.send fal a prolilshiafeliéidplid @rshithed by Peptide Institute Inc.)

non-specifically-bound substance other than that of the antigen-antibody
wesastied wials 0wt (Bizsepanation) . bAftar (ata30as| Mf 450pEpoRy| pasdired by

was introduced into each cup and mixed with the beads. The ruthenium
Dyomhplex ehhittauxidhitawidercektictrit&breltehgyryadS A pliedthe thiglstateatde was

the luminescence intensity was detected by a detector. In addition, the
beHad&utisg s headsteStiecatertionoahtiee Heathatlutioeans sy s dcipthe

cups described above was carried out with an automated ruthenium

TRENTHE Sea ce e ANE e A SV BB CRTRCES P WA DPA LRI By S APk etic

beads remaining in the solution was removed. Then, 1 ml of phospholipid polymer reagent
(S101E, produced by NOF Corporation) as a blocking agent was added and the mixture was
stirred for 3 hours at 25°C. Subsequently, the magnetic beads were washed with 10 ml of
the above-mentioned phospholipid polymer reagent (by washing 5 times with 2 ml of the
phospholipid reagent). After washing, the AB1-42 synthetic peptide-binding magnetic beads
were mixed with 0.3 ml of the above-mentioned phospholipid polymer reagent and stored at
4°C until they were to be used.
[0064]
(1-2) Method of preparing a ruthenium complex-labeled 21F12 antibody

The 21F12 mouse monoclonal antibody (Innogenetics Inc.) which is an antibody
specific to the C-terminal site of Af1-42 was diluted with a 10 mmol/l potassium phosphate

buffer solution (pH 7.8) to an antibody concentration of 1 mg/ml. Then, 17.6 ul of a 10



Junyaku Co., Ltd.). [0067] (c) Results Table 2 shows the measurement
results of the electrochemiluminescence double antibody sandwich
immunological assay of Experiment ERdmple 4. Table 3 shows the
measurement results of the competitive immunological assay of Experiment
Example 5. In Tables 2 and 3, the term "ECL value" indicates a measured
value of intensity of the ruthenium complex luminescence, and the symbol

mg/tnliNdicaies daintyeaatinof aoneaswas abir cwhenigemeasuias arleeb. s
the control sample is regarded as 100%. In addition, in Table 3, the relative

milad diddcreaselinmeadyramenhyatietadee vasheitempetitdie neiaationaviEsnc.
a value (blank value) of a sample without a competitive substance is
Svbgrargeatyas 0LRI0% 2 indicagbsian ndibiddedrtiere®62f00B8 ikakstewzls stirred for 30
Measurement results of Experiment Example 4 (electrochemiluminescence
mistigietantibody sandwich measurement method) Sample ECL value %
Blank 692.5 - Control 12794.8 100% Enzyme treatment 1092.3 9% [0069t]

[Table™ s THARHT SIS S PESILARBATE NS Bacampetifh el Htration
K ORISR, SR PRI GES AR RNABO 2 RIA0 RIS GR:8 O )
packed into a glass tube of diameter 1 cm and height 30 cm, and the ruthenium
complex-labeled antibodies were isolated from the non-labeling ruthenium complex and
purified. The elution was carried out with a 10 mmol/l potassium phosphate buffer solution
(pH 6.0).

[0065]
(2) Method of measuring AP x-42 in the sample

A plurality of reaction cups was prepared as required, and 50 pl of a reaction solution
containing 50 mmol/l Tris HCI, 10% BSA, 0.15 mol/l NaCl, 0.01% (w/v) Tween 20, 10
mmol/l EDTA2Na, and 0.1% normal mouse serum (pH 7.5) was poured into each of the
reaction cups. Each of the reaction cups was added with 50 pl of the enzyme-treated sample
of the AB1-42 synthetic peptide and 50 pl of the control sample. The reaction cups were
then added with 25 pl of an AB1-42 synthetic peptide-binding magnetic beads which had been
diluted to have a concentration of 1.5 mg/ml with the reaction solution, and 200 ul of a
ruthenium complex-labeled 21F12 mouse monoclonal antibody (hereinafter, referred to as
"labeled antibody") which had been diluted to have a concentration of 0.1 pg/ml with the
reaction solution. The mixtures were each stirred at 30°C for 26 minutes to allow a
competitive reaction between the AB1-42 or the AB1-42 fragments in the samples and the

magnetic beads-binding AB1-42 synthetic peptide, with the ruthenium complex-labeled 21F12



Control 20842.7 39% 100% Enzyme treatment 19560.6 43% 94% [0070] As
shown in Table 2, by the double antibody sandwich measurement method,
from the trypsin treated A131-42 syntbetic peptide, it was only possible to
detect 1/10 of the amount of A131-42 detected in the control sample which
had not been trypsin treated. However, as shown in Table 3, as a result of
the measurement of the same samples with the competitive immunological

ma3sSihondbpiantially Jetsprae.e@mpetitive reaction was seen as that with the
control sample which had not been treated with trypsin, confirming that even

[abrr)gh the A131-42 had been fragmented, the measurement can be
performed in the same way as that for the full length A131-42. That is, it was
confirieks¢hatrtthe edinpetitiviegntimuneivgisabasdayvitefiestadratcthatbdpithevas
amount of fragmented A131-42 in the sample. [0071] (Experiment Examples

regngyRel fiom the roagiigib SeRP cHArAetBRENelie e BV e 3Rshodshrifsatithetitkof 2
(produced by Peptide Institute Inc% erlment Exar{l/gle 6) and A131-40

Vet OB BPERUCE AR Pe ptitid fristhilte AdY) Ye Xpetitétht #khthbie™Al!
d lank

V\{gl (I;B f ﬁ?rrl] §Ji arrnemoaﬁtl%c())%égzgli liee On?)sp %tza%ﬂ??eétgg{utlto%n(p %iﬁp the
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immunological assay was carried out using the "procedure described in

afr@NARIE iRubd®ed ShowWaIheWeaHltSnINetedhAtiHb® bt rAlR BRGYVELIplex
the graph of FIG. 7 was represented by a relative ratio of the decrease in

emieaslighd walu el abitatl eddoyythecoppiatiilvehie aatio and/ ienlaniabde:fotainkensity
value) of a sample without a competitive substance was regarded as 100%.
WESOR2cTddebpe s Ldttectsr shbwadldintiPhGthE, measersur hrtlvaduhe adsmibetitiidation of the
reaction increased as
magnetic beads to the reaction cups described above was carried out with an automated
ruthenium luminescence measurement device Picolumi 8220 (manufactured by Sanko
Junyaku Co., Ltd.).
[0067]
(c) Results
Table 2 shows the measurement results of the electrochemiluminescence double
antibody sandwich immunological assay of Experiment Example 4. Table 3 shows the
measurement results of the competitive immunological assay of Experiment Example 5. In
Tables 2 and 3, the term "ECL value" indicates a measured value of intensity of the ruthenium
complex luminescence, and the symbol "%" indicates a relative ratio of a measured value
when a measured value of the control sample is regarded as 100%. In addition, in Table 3,
the relative ratio of decrease in measurement value due to the competitive reaction when a

value (blank value) of a sample without a competitive substance is regarded as 100%

indicates an inhibition rate.



the concentration of the A131-42 synthetic peptide of Experiment Example 6
increased while no competitive reaction occurred with the A131-40 synthetic
peptide of Experiment Example 7 eveibwhen the concentration increased.
Therefore, it is clear that the antibody 21F 12 used in the competitive
immunological assay of the present invention is an antibody which reacts
specifically with A131-42 and which hardly reacts at all with A131-40. [0073]
[odexperiment Example 1) Measurement of AD patient and healthy person
serum by the competitive immunological assay The required number of cups
[Tabt: @hich 50 pl of the reaction solution had been introduced was used.
Then, 50 pl of serum from each of 25 AD patients, serum from each of 15
Mrealthqe opleltant] xprsaotion Exlotide {bldaktyovkraimiradsaspedively agibody
samples. Then, 25 pl of A131-42 synthetic peptide-binding magnetic beads
safutisl recasesmeahtPstindlof 1.5 mg/ml with the reaction solution was added
and measureggiie were made by e, grepetitive 38 ypmunologjical assay
in gccordancepytfx the procedure dgsggbed in Example 5. FIG. 8| shows the
results. [0074¢Jhg measured|resujts;shg@wed|that the fwmjnescence intensity
for pach sample nebtaed was redugedawhen compared,with the
Olglmainescence intensity in the case where reaction solution had been used as
(099, mple which contained no competitive material, since when there is a
arge;amount of A(3x-42 in the sample, the amount of the ruthenium

nt:omp ex-labeled antibody bound to the magnetic bead-bound peptide is

Mﬁ%ﬁ%&%ﬁﬁm%ﬁﬁéﬂh{%%ﬁ%ﬂ? §?§% IRERGGRGE BIRRSIyQRined

s_calculated as an Inhibitio gthe following equation: [nhibition
Factor @WPI‘P -l @@L&@Mr&ﬂ\@ﬁ@ﬂfﬁ? each sz mple/Luminescence
impnqifnya& 34375.8 0% -
Control 20842.7 39% 100%
Enzyme treatment | 19560.6 43% 94%
[0070]

As shown in Table 2, by the double antibody sandwich measurement method, from
the trypsin treated AB1-42 synthetic peptide, it was only possible to detect 1/10 of the amount
of AB1-42 detected in the control sample which had not been trypsin treated. However, as
shown in Table 3, as a result of the measurement of the same samples with the competitive
immunological assay, substantially the same competitive reaction was seen as that with the
control sample which had not been treated with trypsin, confirming that even though the
APB1-42 had been fragmented, the measurement can be performed in the same way as that for
the full length AB1-42. That is, it was confirmed that the competitive immunological assay
reflected accurately the amount of fragmented AB1-42 in the sample.

[0071]

(Experiment Examples 6 and 7) 21F12 antibody characteristic tests



when reaction solution is used as the sample (luminescence intensity when
there is no competitive reaction)] x 100. The results, as shown in FIG. 8,
were assessed as being significantly different with a probability of more than
95% between the two groups of AD patients and healthy people in a t-test (p
<0.0002). [0075] (Example 2) Competitive immunological assay using a
polyclonal antibody Measurement of serum samples of 20 AD patients and

18 heatfhy peapifaas -pefofamh v e repmpretitie ienmunaleaical asIaxikble

the same manner as in Example 1 except that, in stead of the ruthenium
6 cari pex-tabsieteft hiRidoiihodycal hitPepildnlsamel e piixipdiABTER8Rple 7)
antibody which was obtained by labeling a polyclonal antibody AB5078P
wipeb diad ddobypChami b poirm@rimattionall tndrokhidie.sii¥cifitayanddOt8aRittg/thkin a
39 C-terminal site ofA(3l-42 with a ruthenium complex. FIG. 9 shows the
19aamry] paassissuphoss i EuFapielatiopurid GélerrifaertHERCtHERE hasempetitive
_ significant difference_between two groups, that is, a group of the AD patients

m%f_ﬁﬂnﬁlﬁ%ﬁb BFe nEXIT)PRAPIES B PHBAGRSH Wt EN RO AR BF 99 erthe
prg):‘1 I%%}’e(ﬁeic%b%:aol% g{]‘%@ %l.'”t Efie ?ls%%vtv%e%hg ?é/sglﬂse OI(IE)QG? t %ﬁqgg llo E%)I(ijtion rate

ody and the po nal antibody can be used as long as thie antibody Is

siRRGEHiae the CoterrinAlaite ML v I0D78L: (R AMRIE fl GRMIRRUIMScasured

immunological assay using an immobilized antibody (a) Method of preparing

viRSRAELMECONSLitetiRpaliGOMBRIRAS RfThe FAR0@NHL) Methac ehRfePaiReut a

A131-42 C-terminal site-retaining peptide labeled with a ruthenium complex
cqibpk)ifve pabsatinee ofdhietatec SPOPYhinding ruthenium complex-labeled

polylysin Polylysine (poly-L-lysine, average molecular weight of 38,000,
[QorEduced by

The results, as shown in FIG. 7, were such that the competitive reaction increased as
the concentration of the AB1-42 synthetic peptide of Experiment Example 6 increased while
no competitive reaction occurred with the AB1-40 synthetic peptide of Experiment Example 7
even when the concentration increased. Therefore, it is clear that the antibody 21F12 used in
the competitive immunological assay of the present invention is an antibody which reacts
specifically with AB1-42 and which hardly reacts at all with AB1-40.

[0073]
(Experiment Example 1) Measurement of AD patient and healthy person serum by the
competitive immunological assay

The required number of cups into which 50 pl of the reaction solution had been
introduced was used. Then, 50 pl of serum from each of 25 AD patients, serum from each of
15 healthy people, and a reaction solution (blank) were mixed respectively as samples. Then,
25 ul of AB1-42 synthetic peptide-binding magnetic beads diluted to a concentration of 1.5

mg/ml with the reaction solution was added and measurements were made by the competitive



Sigma-Aldrich Corporation) (2.5 ml) was dissolved in 2 ml of phosphate
buffer (pH 7.8), then 450 pl of a 10 mg/ml ruthenium complex (Origen
TAG-NHS Ester, produced by Igen C&$ was added and mixed for 60
minutes at 25C. Then, 200 pl of 2 mol/1 glycine was added to the mixture
and mixed for 30 minutes at 25C. The mixture was applied to gel filtration
column chromatography (Sephadex G-25, manufactured by GE Healthcare

inRiRmReNee kel PRckeskdaiea wigstmiupp aldne matsrmateraepland FIG. 8
height 40 cm and the ruthenium complex-labeled polylysine was isolated

sHoomtieeeqoinslabeling ruthenium complex and purified. The elution was
carried out with a 10 mmol/1 potassium phosphate buffer solution (pH 6.0).
[q@BH 7] Then, 8.3 pl of a 20 mmol/l protein crosslinking agent (SPDP,
produced by Pierce 40 Biotechnology, Inc.? was mixed with the 2 mg/ml
ruthenfdih BsAspTEL-Espdie SRORAYSIRY dhel imeinpistare Whenstirrdarferah niarple
at 25C while blowinpgl?ien nitrogen gas. After stirring, the mixture was applied

RGeS iPAHSHUEET IR IR PRy TS ARG RS OB TN &Sy Pere

G Heathar i -Scienge KKg acke in}tloagalas%tube ofin[t rnal diameter
reﬁc 10N SO&I Oon. g €1 USC SS a %B) whic C(?Il €d nNo compe I]EVG Inéltfirla , SINCEe
cm an eig cm and the P-bound ruthenium complex-labele

whaly %%P@eiWﬁslﬁgéaﬁ%fﬁﬁ“%fﬂl&?}k'ﬂ?ofﬁf‘91§@%lén%éeﬁﬁr%qﬂ BE BlHtAMhenium

was carried out with a 10 mmol/l potassium phosphate buffer solution which

cEApaIngstibdnimebd &f %M@H@dmﬁ%ﬂ@-maﬁiﬂ p@ﬂﬁ%@iidmeaa&:ﬂobb the
7.5). [0078] Then, 55 pl of a 10 mmol/1 potassium phosphate buffer solution

comtipeticicontadned. 1 mol/1 dithiothreitol and 1 mmol/l ethylenediamine
tetra-acetic acid di-sodium salt were added to the SPDP-bound ruthenium
complékddivalecspoldysinesanditaaed pyaidyll dilsattideagrobpstiof thetGRpRL the
were thiolated by stirring the mixture for 30 minutes at 25C while blowing in

foiersiiesgas ontter stirring, the mixture was applied to gel filtration column

Inhibition Factor (%) = [1 - Luminescence intensity of each sample/Luminescence intensity
when reaction solution is used as the sample (luminescence intensity when there is no
competitive reaction)] x 100.

The results, as shown in FIG. 8, were assessed as being significantly different with a
probability of more than 95% between the two groups of AD patients and healthy people in a
t-test (p <0.0002).

[0075]
(Example 2) Competitive immunological assay using a polyclonal antibody

Measurement of serum samples of 20 AD patients and 18 healthy people was
performed by the competitive immunological assay in the same manner as in Example 1
except that, in stead of the ruthenium complex-labeled 21F12 antibody, a ruthenium
complex-labeled AB5078P antibody which was obtained by labeling a polyclonal antibody

ABS5078P (produced by Chemicon International, Inc.) which specifically reacts with the



chromatography (Bio-Gel P-4, manufactured by Bio-Rad laboratories Inc.)
packed into a glass tube of internal diameter 1 cm and height 30 cm and the
thiolated SPDP-bound ruthenium condglex-labeled polylysine was isolated
from the dithiothreitol and thiolated by-products and purified. The elution was
carried out with a 10 mmol/l potassium phosphate buffer solution which
contained 1 mmol/l of ethylenediamine tetra-acetic acid di-sodium salt (pH
ChEhilR0 69 of1aB) Brepmratiamelisk BinprundHiblonBdwi2eaptids 0.5 mg of
an A1333-42 synthetic peptide in a form with 15 lysine residues bound on
the N-teyminallsisleinizndmglan  anwao aeichsegliginceiedlwas a significant difference
KKKKKKKKKKKKKKKGLMVGGVVIA (SEQ ID NO: 2), hereinafter, referred
betvasn 180 (38Bs4Dakas digeupveidtlin 50 phof MBSO anelipitdtdd heithly. 48opi¢, by
of a 10 mmol/l potassium phosphate buffer solution which contained 1
thehigirvath e e fetr g dighes dRidi- 280 um Shgtreswt ressals iy apy ane
15L-(333-42 peptide solution. Then, 50 pl of a 20 mmol/1 protein crosslinking

LB ML APGRCLLAEY ISIRI6E BRIRUIISIOER P hAS Aikad Wdntedy 1s

g 1(35#;813%(;1%_@&9}1@5 8 el%tti%@’lf" the mixture was stirred for 1 hour at 25C
RVhite ﬂowing n nﬂrogen gas. After stirring, the mixture was applied to gel

Jitation column chromatography (Bio-Gel P-4, manufactured by Bio-Rad
laboratories Inc.) packed into a glass tube of internal diameter 1 cm and

(IRIEPI30 CompBghtEnRiAGloRRUNE:EILNB3ArinRRBlGR Wasiboalated from

the unbound SPDP and purified. The elution was carried out with a 10
(anwnahddpdtaspitingphgsphiate histfetisallitiompuhicls chhtaigiednt mmol/l

ethylenediamine tetra-acetic acid di-sodium salt (pH 7.5). [0080] (1-3)
(1BiNkihgdob ittt SHDP b 6cimumintheiterd omp optidbated pbiylysmeuthithium

SPDP-bound 15L-(333-42 peptide
complex
(1-1) Preparation of thiolated SPDP-binding ruthenium complex-labeled polylysin

Polylysine (poly-L-lysine, average molecular weight of 38,000, produced by

Sigma-Aldrich Corporation) (2.5 ml) was dissolved in 2 ml of phosphate buffer (pH 7.8), then
450 pl of a 10 mg/ml ruthenium complex (Origen TAG-NHS Ester, produced by Igen Co.)
was added and mixed for 60 minutes at 25°C. Then, 200 pl of 2 mol/l glycine was added to
the mixture and mixed for 30 minutes at 25°C. The mixture was applied to gel filtration
column chromatography (Sephadex G-25, manufactured by GE Healthcare Bio-Science KK)
packed into a glass tube of internal diameter 2 cm and height 40 cm and the ruthenium
complex-labeled polylysine was isolated from the non-labeling ruthenium complex and
purified. The elution was carried out with a 10 mmol/l potassium phosphate buffer solution
(pH 6.0).
[0077]

Then, 8.3 pul of a 20 mmol/l protein crosslinking agent (SPDP, produced by Pierce



0.3 mg of thiolated SPDP-bound ruthenium complex-labeled polylysine was
added to 0.2 mg of SPDP-bound 15L-(333-42 peptide and left to stand for 16
hours at 4C, and the 15L-(333-42 peptide and the ruthenium
complex-labeled polylysine were bound via 2-pyridyl di-sulfide binds of the
15L-(333-42 peptide-bound SPDP and the thiol groups of the thiolated
SPDP-bound ruthenium complex-labeled polylysine. The mixture was applied

Blot@h JilEation slmm r AnR@eaRYEeRMASY GSmplcRRBHFRGHIAYME and

GE Healthcare Bio-Science KK) packed into a glass tube of internal diameter
tht efixtandwigigliir30fom aodrthte? SPELWBRI KR peptidetrbgerin@nium fier stirring, the
complex-labeled polylysine-bound substance (hereinafter, referred to as
iyl edpaptivd topspoiwiymedvivol abeenfatrarthbyffSepBRIDPhadndaggfactured
15L-1333-42 peptide and the free thiolated SPDP-bound ruthenium
by SHhipitsrltBgrateliponaysinE harpkatiste Trdaeitbn Waeteanidirpateiirra and
10 mmol/l potassium phosphate buffer solution which contained 1 mmol/1

B R A S 3P B P SAT R 2Bl KRS i e from

th%ollll“rllng)usn%bwggdo Ieétllr?eg.ep’quee e Qt?o‘r:lh?v%'l t(pa?r% rr(])u(%o\%?@l%xilﬁ%leq/l potassium
polylysine can be produced by means of the same method using other

pREPHLE BREPaBRadhichirRin RS idd Fdermiprhsigand Adkiddic acid
synthetic peptide instead of the 15L-1333-42 peptide used above. [0081 ] (2)

diMedhed QfRpepasng magnetic beads bound with an antibody specific to
C-terminal site of A131-42 21F12 antibody-binding magnetic beads were

[gorpared in the same manner as in Experiment Example 1. Note that, other
antibodies can be used instead of the 21F 12 antibody as long as they are
specifithentt¥é gledrmifainsitd/ bp@@sivappliogidrje buffer solution which contained 1

mol/l dithiothreitol and 1 mmol/l ethylenediamine tetra-acetic acid di-sodium salt were added
to the SPDP-bound ruthenium complex-labeled polylysine and the 2-pyridyl di-sulfide groups
of the SPDP were thiolated by stirring the mixture for 30 minutes at 25°C while blowing in
nitrogen gas.  After stirring, the mixture was applied to gel filtration column
chromatography (Bio-Gel P-4, manufactured by Bio-Rad laboratories Inc.) packed into a
glass tube of internal diameter 1 cm and height 30 cm and the thiolated SPDP-bound
ruthenium complex-labeled polylysine was isolated from the dithiothreitol and thiolated
by-products and purified. The elution was carried out with a 10 mmol/l potassium
phosphate buffer solution which contained 1 mmol/l of ethylenediamine tetra-acetic acid
di-sodium salt (pH 7.5).
[0079]
(1-2) Preparation of SPDP-bound 15L-333-42 peptide

0.5 mg of an AB33-42 synthetic peptide in a form with 15 lysine residues bound on

the N-terminal side, having an amino acid sequence:



(b) Measurement of serum from AD patients and healthy people A plurality of
500-I polystyrene cups (hereinafter, referred to as "reaction cups") were
prepared as required, and 50 1 of a refktion solution containing 10 mmol/1
sodium phosphate, 1% Block Ace, 0.15 mol/l NaCl, 0.01% (W/V) Tween 20,
10 mmol/l EDTA2Na, 0.25% (W/V) trehalose, and 0.1% normal mouse
serum (pH 7.2) was poured into each of the reaction cups. 20 pl aliquots of

KRKRKXKIAXK syakhetic geptive @ standairds for sahbrationr&HiyRPUHRQsas &t as
optional concentrations of 0, 31.25, 62.5, 125, 250, 500, and 1,000 ng/ml

1 5uepa 3wixedin dieoteattiors Cypsfraspsclivaty dind@avitaliqystsbioserurd fromi/l
15 AD 43 patients and 15 healthy people as samples for measurement were
petiiscdhirptivepledc tiofic b tiTthermi@dbcphtiliegsoisrompll Fatyienidedytsitdingcetic
magnetic beads which had been diluted to a concentration of 0.3 mg/ml with

aGdABtRoAIsBISHO P ere) dRBER %R D00 A B4 1agRsidesphisinde comp03|te

diluted to a concentration of 1 9/m| with reaction solution were added a

reacted"$8r 26 Hhituted dP38¢! F50184) §Bi§é‘&5’t§i’§nﬁ%ﬁ“€h@m&d’fﬁdt‘ﬁédré’é’c{’t?ﬁce
BIOL%Q %11‘1"(’) S re evga\slvlmi)?e%& jhtntg tqu;E??S%?:h%gb e(fledsso on an eltn?'x grcteh%as

magnetlc were was wice wi a WaS |ng SOlu

stﬁ{)&f%}' ﬁgh%Qer{ng'% TS Gidwhd % VAYDeT Wgen %Qm?%ﬁ& HHEOM&;MEQV%

(pH 7.5) and the non-specifically-bound substance was removed

ap%m&qaL@ntMn%.ﬁ@npl;@Mmpmhu&@gwmw@mr@mdmedﬁmafﬁﬁ@ﬁdagcmﬁmad

cup and mixed with the magnetic beads. The ruthenium complex emitted
labghit@feapplyipgledédhticalganetigh iof hisrsth t@aandethiechirmidesten 3t tenaity the
was detected with detection apparatus. Moreover, the procedure following
S dapditibhSdf B8 -fdagapetic beadstathdrreathionnbepsd d&ddtibed mbdual wakhe
carried out using an automated ruthenium luminescence measurement

elyEoicavpiceMiisT 8290 Witarfufkt tirealhyPseakBm upliRsRbaSo butker ) sebipa) which

contained 1 mmol/l ethylenediamine tetra-acetic acid di-sodium salt (pH 7.5).
[0080]
(1-3) Binding of thiolated SPDP-bound ruthenium complex-labeled polylysine with
SPDP-bound 15L-B33-42 peptide

0.3 mg of thiolated SPDP-bound ruthenium complex-labeled polylysine was added
to 0.2 mg of SPDP-bound 15L-B33-42 peptide and left to stand for 16 hours at 4°C, and the
15L-B33-42 peptide and the ruthenium complex-labeled polylysine were bound via 2-pyridyl
di-sulfide binds of the 15L.-f33-42 peptide-bound SPDP and the thiol groups of the thiolated
SPDP-bound ruthenium complex-labeled polylysine. The mixture was applied to gel
filtration column chromatography (Sephadex G-25, manufactured by GE Healthcare
Bio-Science KK) packed into a glass tube of internal diameter 1 cm and height 30 cm and the
15L-B33-42 peptide + ruthenium complex-labeled polylysine-bound substance (hereinafter,

referred to as "labeled peptide composite") was isolated from the free SPDP-bound



The inhibition rates due to the competitive reaction with the standard A131-42
synthetic peptide are shown in Table 4 and a calibration curve (y =-3107.3,
Ln(x) + 26,227, R2 =0.9909) is show#Zn FIG. 10. The measured values for
the AD patient and healthy person serum samples are shown in Tables 5
and 6 and in FIG. 11. Note that the determined values were calculated by
applying ECL values of the samples to the calibration curve of FIG. 10. The
15eyatsoonfimes that the totakamente! SLSR-Uikd tetminahsitediIé-labeled
serum is significantly lower in AD patients than in healthy people and that the
pohgasiscainthgupient Zhé dhivientiomn caribe asedtfos thendiadgh@sisseifuAlphosphate
[0085] [Table 4] Measurement results of standard product of Experiment
biEfcarnpleion Al 42ymthkeli peptidetinkitsidomrztdeifagini) EGL dislodiy@opalt
1000 4912.7 71 500 6523.8 62 250 9385.7 45 125 11437.7 33 50 13427.0
(P34 79% 16583.3 3 0 (Blank) 17024.9 0 * The inhibition rate in the table is,
where the luminescence intensity measured valueffECL value) of the

ruthenittts CBthdRSARAEH! 3 IR TR (S RSBHIAABH OF dYthea Nt sprglex-labeled
eptide is 0, that is, blank) was ta to be 100%, a reduction rate .qf the
PR SRR R R G s AR T U s

wﬁw}?q’%ﬂg AR aA%[QSn@&?mEQQSQi]te and AP1-42 synthetic peptide instead of the

15L-B33-42 peptide used above.

[0081]
(2) Method of preparing magnetic beads bound with an antibody specific to C-terminal site of
AP1-42

21F12 antibody-binding magnetic beads were prepared in the same manner as in
Experiment Example 1.

Note that, other antibodies can be used instead of the 21F12 antibody as long as they
are specific to the C-terminal site of Ap1-42.
[0082]
(b) Measurement of serum from AD patients and healthy people

A plurality of 500-ul polystyrene cups (hereinafter, referred to as "reaction cups")
were prepared as required, and 50 pl of a reaction solution containing 10 mmol/l sodium
phosphate, 1% Block Ace, 0.15 mol/l NaCl, 0.01% (W/V) Tween 20, 10 mmol/l EDTA2Na,
0.25% (W/V) trehalose, and 0.1% normal mouse serum (pH 7.2) was poured into each of the
reaction cups. 20 pl aliquots of an AB1-42 synthetic peptide as standards for calibration
curve purposes at optional concentrations of 0, 31.25, 62.5, 125, 250, 500, and 1,000 ng/ml

were mixed in the reaction cups, respectively, and 20 pl aliquots of serum from 15 AD



[Table 5] Measurement results of AD patient's serum of Example 3 45
Determined value Average of the Sample No. ECL value (ng/mL) determined
values (ng/mL) 18177.0333.12 10¥32.0 177.6 3 8510.2 299.2 4 16509.6
22.8 514690.041.0 6 15315.1 33.5 7 16859.0 20.4 8 11183.0 126.6 107 9
13187.3 66.4 10 13964.6 51.7 11 12901.8 72.8 12 14652.2 41.5 13
10213.5173.0 14 13876.8 53.2 15 12331.5 87.5 [0087] [Table 6]

pdVeasuraMs Merasy i healiihier sanscaaiimeat FxrmplediPaterifes cups.
value Average of the Sample No. ECL value (ng/mL) determined values

Then, 25 pl aliquots of 21F12 antibody-binding magnetic beads which had been diluted to a

concentration of 0.3 mg/ml with reaction solution were added and 200 ul of a labeled peptide

composite diluted to a concentration of 1 pg/ml with reaction solution were added and reacted

for 26 minutes at 30°C.

[0083]

Subsequently, the liquid in the reaction cups was removed while trapping the
magnetic beads with a magnet and the magnetic beads were washed twice with 350 pl of a
washing solution containing 50 mmol/l Tris HCI, 0.1% (W/V) Tween 20, and 0.15 mol/l NaCl
(pH 7.5) and the non-specifically-bound substance was removed.

Subsequently, 300 pl of tryptophyl amine was introduced into each reaction cup and
mixed with the magnetic beads. The ruthenium complex emitted light on applying electrical
energy in this state and the luminescent intensity was detected with detection apparatus.
Moreover, the procedure following the addition of the magnetic beads to the reaction cups
described above was carried out using an automated ruthenium luminescence measurement
device Picolumi 8220 (manufactured by Sanko Junyaku Co., Ltd.).

[0084]

The inhibition rates due to the competitive reaction with the standard AP1-42
synthetic peptide are shown in Table 4 and a calibration curve (y = -3107.3, Ln(x) + 26,227,
R* = 0.9909) is shown in FIG. 10. The measured values for the AD patient and healthy
person serum samples are shown in Tables 5 and 6 and in FIG. 11. Note that the determined
values were calculated by applying ECL values of the samples to the calibration curve of FIG.
10. The results confirmed that the total amount of AB1-42 C-terminal site in the serum is

significantly lower in AD patients than in healthy people and that the means of the present



(ng/mL) 1 6373.8 595.1 2 9165.9 242.3 3 7037.7 480.6 4 6793.5519.9 5
6031.1 664.5 6 7804.0 375.6 7 5717.6 735.0 8 6681.6 539.0 570 9 5920.4
688.6 10 6433.4 583.8 11 6152.4 63944 12 5036.9 915.0 13 7445.8 421.5
14 6910.4 500.7 156138.2 642.0 [0088] 46 Note that, the calibration curve
with this procedure was drawn up using A1333-42 synthetic peptide as the
standard antigen but it was confirmed that the same results as those shown
ineid6n ) wets-0bsemed b3 sgllipration curve drawn up using A131-42
synthetic peptide as the standard antigen. Further, the antibody used was
[abgSsame 21F12 as used in Example 1 and it was confirmed that a
competitive reaction was seen with A131-42 synthetic peptide and A1333-42
[TaphtHetic peptide but that there was no reaction with A131-40 synthetic
NPeptide. [0089

easurement requts of standard product of Experiment Example 3

APB1-42 synthetic peptide Inhibition rate
p (flg /mL) pep ECL value (%)
1000 4912.7 71
500 6523.8 62
250 9385.7 45
125 11437.7 33
50 13427.0 21
25 16583.3 3
0 (Blank) 17024.9 0

* The inhibition rate in the table is, where the luminescence intensity measured value (ECL
value) of the ruthenium complex with no inhibition (concentration of added AB1-42 peptide is
0, that is, blank) was taken to be 100%, a reduction rate of the ECL luminescence intensity
when each concentration of Af1-42 was introduced as a percentage.

[0086]

[Table 5]

Measurement results of AD patient's serum of Example 3



(Experiment Example 8) Test for confirming A131-42 fragmentation in serum
Investigation was performed on change in molecule thereof after the A131-42
synthetic peptide had been added to sErum by SDS-PAGE electrophoresis.
1. Preparation of samples hi Experiment Example 8-1, 50 pl of a serum
sample from a healthy person was mixed with 500 pl of an A131-42 synthetic
peptide (produced by Peptide Institute Inc.) of a concentration of 50 pg/ml,
and the mixture was well stirred, followed by incubation at 25C for 90 hours.

Thn rncnlfa 1t eamplo was cnhlnr\forl to pllnflr\ahnn anallnnflnn anrl
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Thc rethod-for ult:l'letg,} Sg,auun cbaullgél%n and “oncentratlon of the .
samptes was as d AL%:'U betow.As THIU waspurified using affinity|gel in
VViIiLlli a21fFi2 ouuili‘@m/ 8\pluuu ced by y %chlll:ll s Inc.) that recognizes the
C-t Lewmldl fl'-‘\J.JJ.]'il-szﬁVZIb bourd-to b!zl'}f jarose el (CNBr-activated
beplfglwbe‘ B:p “Progyost by GE fHealth & ODIU Science KK). The purification
was Hrcnuu redin JY§FeRmanner that: %Bczmi of the 21F12 antibody affinity
gt:'I was pac ked |IIL&§§11L§|uane -mMC Ulée} 5U|a(.,lur ed by Millipore
Corporation), and-then=a

[0087]

[Table 6]

Measurement results of healthy person's serum of Example 3

Determined value Averz.lge of the
Sample No. ECL value (ng/mL) determined values
(ng/mL)
1 6373.8 595.1
2 9165.9 242.3
3 7037.7 480.6
4 6793.5 519.9
5 6031.1 664.5
6 7804.0 375.6
7 5717.6 735.0
8 6681.6 539.0 570
9 5920.4 688.6
10 6433.4 583.8
11 6152.4 639.1
12 5036.9 915.0
13 7445.8 421.5
14 6910.4 500.7
15 6138.2 642.0

[0088]



sample to which the A131-42 synthetic peptide had been added was applied
thereto. After that, 10 mM sodium phosphate/0.15 M NaCl (pH 7.8) was
allowed to flow through the column fot@vashing until a discharged solution
flew out from the column had the absorbance at A280 nm of 0.000. After
that, 0.1 M citric acid (pH 5.0) was allowed to flow through the column for
washing until a discharged solution flew out from the column had the
absorbagicanal ACAIBRASO PR The M3 phichhadbeanRaundadhe p33-42
21F12 column was eluted out with 0.6 ml of 4 M guanidine, and the resultant
syalthatie Wwaside bjebtestdadaeisaliigtioruandvasonedniiad oimugio gagiprE§nlE bS those
(manufactured by Millipore Corporation) to yield 30 | of a purified sample.
s{o09 1 PIUMéRsiammbsernd coithpetitVlerdtrom gnolo gieanass ayiThé Bhripeysthetic
obtained by the desalination and concentration were each subjected to .
PRk BT b etgp thantgpRpe it smibt i ABIbE AT sy dbwsesiB ! thas used in
Example 3. The measurement was performed in such a manner that; 2 | _
ESUBROf i BLIAR GOSANTIIE S ol COMBES O BT RN TeeRcBh Sorlitidnyaffgte
20. pl of the dijution .used .48 Table 8 shows th :
P RS R R T G S RS R p s e
p%]@é/_s the measurement results for the standard A131-42 synthetic peptide.
IG 12 shows a calibration curve (y = -3545.7, Ln(x) + 30507, R2 = 0.9856).
[0B89 result, a determined value in Experiment Example 8-1 was 452 ng/ml.
Since the purified sample of this case had been diluted 10-fold in advance,
(Ekeepnidfiedxaaiplel@) Tast fancAfBxadRecopicantiiatoraidhb20sagiml, and the
amount of A(3x-42 in the sample was calculated to be 136 ng because the
purifietheestplaonat @ viottimaed 30 | cfe0g] it Talolech]cMbamafentient thesuifsl -42

of standard product of Experiment Example 8
synthetic peptide had been added to serum by SDS-PAGE electrophoresis.

1. Preparation of samples

In Experiment Example 8-1, 50 pl of a serum sample from a healthy person was
mixed with 500 ul of an AB1-42 synthetic peptide (produced by Peptide Institute Inc.) of a
concentration of 50 pg/ml, and the mixture was well stirred, followed by incubation at 25°C
for 90 hours. The resultant sample was subjected to purification, desalination, and
concentration by the following method to prepare a purified desalted sample (30 pl).

In Experiment Example 8-2, 50 pl of a serum sample from a healthy person was
mixed with 500 pul of the AB1-42 synthetic peptide (produced by Peptide Institute Inc.) of a
concentration of 50 pg/ml, and the mixture was well stirred. The resultant sample was
immediately subjected to purification, desalination, and concentration by the following
method to prepare a purified desalted sample (30 pl).

In Experiment Example 8-3, to confirm the molecular weight of AP in serum of a

living body, 1 ml of pool serum from a healthy person was subjected to purification,



A131-42 Synthetic peptide ECL value (ng/mL) 1000 6270.0 500 8411.9 250
10226.7 125 13950.9 62.5 15788.9 0 (Blank) 18133.2 [0093] [Table 8]
Determined Value after ECL value valéié concentration yield (ng) (ng/ml)
conversion (10-fold) Experiment 8829.1 452 4521 136 Example 8-1
Experiment 7589.1 641 6414 192 Example 8-2 Experiment 11305.6 225
2248 67 Example 8-3 Experiment Example 8-1: sample obtained by adding

danIndedr 4 S¥ohbeticanepidentorseewm sandHdrifyprep the rpixiced abart@Psample
hours from the addition 49 Experiment Example 8-2: sample obtained by

(Gadding an A131-42 synthetic peptide to serum and purifying the mixture
immediately after the addition Experiment Example 8-3: sample obtained by
[9086TFying 1 ml of serum

The method for the purification, desalination, and concentration of the samples was
as described below. A sample was purified using affinity gel in which a 21F12 antibody
(produced by Innogenetics Inc.) that recognizes the C-terminal of AP1-42 was bound to
sepharose gel (CNBr-activated sepharose4B: produced by GE Healthcare Bio-Science KK).
The purification was performed in such a manner that: 0.2 ml of the 21F12 antibody affinity
gel was packed into an Ultrafree-MC (manufactured by Millipore Corporation), and then a
sample to which the AB1-42 synthetic peptide had been added was applied thereto. After
that, 10 mM sodium phosphate/0.15 M NaCl (pH 7.8) was allowed to flow through the
column for washing until a discharged solution flew out from the column had the absorbance
at A280 nm of 0.000. After that, 0.1 M citric acid (pH 5.0) was allowed to flow through the
column for washing until a discharged solution flew out from the column had the absorbance
at A280 nm of 0.000. The AP which had been bound to the 21F12 column was eluted out
with 0.6 ml of 4 M guanidine, and the resultant eluate was subjected to desalination and
concentration using Zip-Tip C18 (manufactured by Millipore Corporation) to yield 30 pl of a
purified sample.

[0091]
2. Measurement by competitive immunological assay

The samples obtained by the desalination and concentration were each subjected to
measurement by the competitive immunological assay as described in Example 3. The
measurement was performed in such a manner that: 2 pl each of the purified samples was

diluted 10-fold with a reaction solution; and 20 ul of the dilution was used as a sample.



[0094] 3. Electrophoresis Next, the purified desalted samples were subjected
to electrophoresis and emerged bands were observed. Nu-PAGE Bis-Tris
gel (produced by Invitrogen Corporatid) having a 4-12% gradient was used
as electrophoresis gel, and Mark 12 (produced by Invitrogen Corporation)
was used as a molecular marker. The purified desalted samples were each
mixed with an LDS sample buffer (produced by Invitrogen Corporation) that
TyasAspanie: sduioenhuifessansthathd figigarbodithe saprles weieiapaligthle
to the gel, according to the determined values obtained by the competitive
7 shonynbdoniaalassay ranistie mdddndsrivand -Eagmappligdpiidthe Drl. KX dhews a
same time, optional amounts of the A131-42 synthetic peptide (produced by
cabibpstide fustitre s} and-amn 3B0ARSyISH6peptide (produced by
Sigma-Aldrich Corporation) were each mixed with the LDS sample buffer,

and edthidFtHE. mrigteredghyapliblineTimsachrampisrker Wasré3piey toSince

the gel. Electrophoresis was performed at 151mA until a blye pigment in theh
theperdishBpGme e ene bt BB AuHCEr i g dn Krrarihd & eeiiph e had
the gel was subjected tp silyer stainin ing a silver staipning, 1l kit Wako
e ORI ks B0 et e SRR Rl s ibre was
fangea BIG 53 s rehetagarhafiie siained gal aites the
electrophoresis. [0095] As a result of the electrophoresis, the A131-42
[oBwnthetic peptide exhibited a band at around a molecular weight of 4.5 KDa
by referring to the result of the molecular marker. On the other hand, the
[TABIB34-42 synthetic peptide that had a molecular weight of 0.8581 KDa did 50
not exhibit a band. The results of the electrophoresis of the molecular marker

Mewdiozteeht et eptithesidrd virmg upiodé Evtzr weiy iisaoB:3 KDa or more was

able to be detected, PRI U A ﬁ,ﬁrélg NRying gdditionaily smaller molecular
. . B clic pPe
weight had migrated tg the ﬁ&ly of the gel, sotké AHBa-42 was not able to
be detected as a band on the,ggyj, 6270.0
500 8411.9
250 10226.7
125 13950.9
62.5 15788.9
0 (Blank) 18133.2
[0093]
[Table 8]
. Value after
Determined concentration .
ECL value value . Yield (ng)
(1’1 /ml) conversion
& (10-fold)
Experiment | gg7 | 452 4521 136
Example 8-1
Experiment
Example 8-2 7589.1 641 6414 192
Experiment
Example 8-3 11305.6 225 2248 67

Experiment Example 8-1: sample obtained by adding an AB1-42 synthetic peptide to serum

and purifying the mixture after 90 hours from the addition



For the sample obtained by adding A131-42 to serum and purifying the
mixture immediately after the addition by using the 21F12 antibody affinity
column (Experiment Example 8-2), a#and was detected at the same
position as that of the A131-42 synthetic peptide. In addition, there was no
band detected in molecular weight regions except that at around 4.5 KDa.
Thus, it was confirmed that, by using the present purification method using
Elfper24dni 2 antibedyafiniy cobimindthy ARlnd2whjshhad hean 3gedto heum
serum was able to be purified from the serum to a state where the A131-42
aial poe Fkigthe[0086 it athie nhante fadiiensample which had been
purified using the 21F12 affinity column after the addition and incubation for
Eggrhwans EExpelirfentdxdmpieigcd)oamuiiengdmplef stained by purifying 1
ml of serum (Experiment Example 8-3), there was no band at around 4.5
[0RPH, and there was no band detected in molecular weight regions except
that at around 4.5 KDa. In those cases, 50 ng of each of the samples was
3 dPRTEPRS & gel according to the determined values obtained by the
compelgéi)yte tﬁnmllljrnﬁ)laqjgsaallt% Ss%ﬁi '[hus aft gdigloar%f }tlhe Al131-42
ptide to t he

th
) : d d
synthetic e e serum, the §§/ﬁ¥ﬁreetl?:up’§§%§e?n erum was e

vii@val- Fagmented with;RassagR gltkg}%cﬁt@gd%%f% éﬁ@o‘?ﬁ%@lhon) having a

molecules, so it was considered that the band of the A31-42 synthetic

4pepfide.was noiahledobedetesiriAiy e samekeasen @sthatdobhfvitrogen
A1334-42 synthetic peptide. [0097] (Experiment Example 9) 51 For a

Corpthaidof canfivaing thenplesgncenarkabseree polifitdxddfikalgmasipissivere each
molecular weight regions of 3.5 KDa or less, which cannot be detected by

MEPERAGE LA mvedt dafion (vaduratibyolmatrgthdcbusirgienlahamolieeulample
peptide separation gel filtration column. Biogel P-4 gel (produced by Bio-Rad

dilygerbyfies q%élgfl‘ﬂ%)t angaglgqﬁ ersgigples were applied to the gel, according to the

determined values obtained by the competitive immunological assay, and the mixtures were
each applied to the gel. At the same time, optional amounts of the AB1-42 synthetic peptide
(produced by Peptide Institute Inc.) and an AP34-42 synthetic peptide (produced by
Sigma-Aldrich Corporation) were each mixed with the LDS sample buffer, and each of the
mixtures and 5 pl of the molecular marker were applied to the gel. Electrophoresis was
performed at 15 mA until a blue pigment in the LDS sample buffer reached the bottom of the
gel.  After the electrophoresis, the gel was subjected to silver staining using a silver staining
II kit Wako (manufactured by Wako Pure Chemical Industries, Ltd.) to stain protein bands.
FIG. 13 shows a photograph of the stained gel after the electrophoresis.
[0095]

As a result of the electrophoresis, the AB1-42 synthetic peptide exhibited a band at
around a molecular weight of 4.5 KDa by referring to the result of the molecular marker. On

the other hand, the AB34-42 synthetic peptide that had a molecular weight of 0.8581 KDa did



column was packed into a glass column tube (manufactured by Bio-Rad
laboratories Inc.) having cp of 1.0 and height of 120 cm so that a gel volume
was 84 ml. A mobile phase of 8M urea®50 mM Tris (pH 7.5) was sent at a
flow speed of 0.1 mimin with an HPLC pump CCPM (manufactured by
Tosoh Corporation). An eluate from the column was measured for absorption
thereof at A225 nm with an SPD6AV spectrometer (manufactured by

nSRIMBHZM LA POrRdieR I BRE IMeastiiepreRisdales dlsadfonsHeatinm @k that
chart with a C-R3A chromatopack (manufactured by Shimadzu Corporation).

pdyatedhatithenSRIou6AWesgiectod Bstd asrsebte havalaande afe@OOR and the
a response of STD mode. The C-R3A chromatopack was set to have peak

Adédetlibavsensitvign {8y OREP0N0BEUGE, et imd mipeskl @réw Yalteencff1g gel,
and a chart speed of 1 mm/min. [0098] The gel filtration column apparatus

sqiag Apitidd Wt plesrioberAeretslar dvbigHrs83RDa, produced by
Sigma-Aldrich Corgeoration) A131-42 (malecular weight of 4.514 KDa

produc @i By PEBRife IRRHRE YIRS AL g iR I SBEr WdigHEBr A Bssmixture

. KD duced hem AG), A1312- lecyl ight of 1.9552 KD
ps Ry eh L A R
ELA5OK0R Pl b Boghem ACL ALIAR (PRECHAE RGNSy e

81 KDa, produced by Sigma-Aldrich Corporation), Suc-D-Asp-MCA

péprateculanavaight OER IWZKRAJRIQekeShRRpLe lstitudeidns dx & that at
E-64-c (molecular weight of 0.31438 KDa, produced by Peptide Institute Inc.)

arbanihg BR Ddissohsdiivairathiyisidiibxidey (henigithafesssefpurelit 46 @asniBMS ing
produced by Sigma-Aldrich Corporation), and DMSO alone (molecular
thyy@igHEo0loA8 RKiDY, producel: B [SigmaididddibCorpbiatiorthérsthisordeable
Charts were created with a chromatopack using absorption at A225 nm of
toghg RtEYIgdeBY I 65Tum oY NS R A 44 aieBRSHRG: 15 shows a
raph created using the peak emergence time shown in the charts and the
[q%%ﬁ)/vn molecular weights.

On the other hand, for the sample which had been purified using the 21F12 affinity
column after the addition and incubation for 90 hours (Experiment Example 8-1) and the
sample obtained by purifying 1 ml of serum (Experiment Example 8-3), there was no band at
around 4.5 KDa, and there was no band detected in molecular weight regions except that at
around 4.5 KDa. In those cases, 50 ng of each of the samples was applied to the gel
according to the determined values obtained by the competitive immunological assay. Thus,
after the addition of the AB1-42 synthetic peptide to the serum, the synthetic peptide in the
serum was gradually fragmented with passage of time and converted into small molecules, so
it was considered that the band of the AB1-42 synthetic peptide was not able to be detected for
the same reason as that for the AB34-42 synthetic peptide.

[0097]

(Experiment Example 9)



[0099] Due to the linearity between the pepsin A (molecular weight of 35
KDa) and A131-42 (molecular weight of 4.51 KDa) shown in the graph of
FIG. 15, the pepsin A and A131-42 weérk considered to be eluted at
exclusion limit values (Void volume) of the column. Therefore, fractionation
molecular weights used in the gel filtration column apparatus were 3.2625
KDa (A131-28) to 0.0781 KDa (DMSO), and a calibration curve within this

molecul@r WeigHorgecoamihgates. fritendd shavRRAIGPAREUE fragments in
thus-created calibration curve (y = -3545.7, Ln(x) + 30507, R2 = 0.9856). In

matiditlenpiaghyesticate e fradneibiliiss o fwhelapparat s, dkdtkd 8y AIZBLPAGE, an
and Suc-D-Asp-MCA were again applied to the column to confirm

ingfifft gehce svies ehato0itimechwdvesnethddirshalsplivationtandepeasmoogrd filtration
application. As a result, good reproducibility was attained. FIG. 17 shows a

cQiHEt, and Table 9 shows reproducibility data. [0100] [Table 9] Results of
Experiment Example 9 Sample Elution time (min) Relative ratio (%) First

Second' 2428287 P2 D88%BY 898 WIS S1S)3etawes 15§ 5 I ration

co lliln%levZ/g‘ss §_'c\:4<ce:d'§ ﬁ 4é1521%s§19021f‘1'r9191 ?u%es gn?a? u@cglar\c%ebg’ g?g- %ltﬁ ‘ila N rraa%(t')ircfeiss Inc.)
represent 8 as 2) O? a §econ8 measure veﬂue regar(ﬁ{ng a first value as

hahd% IPIOL) IHREBIERT FoxamRIentOd J@ CARHIM, g malecalWeigiHof M dm

in serum of a living'body, 1 ml of pool serum
urea/50 mM Tris (pH 7.5) was sent at a flow speed of 0.1 ml/min with an HPLC pump CCPM

(manufactured by Tosoh Corporation). An eluate from the column was measured for
absorption thereof at A225 nm with an SPD6AV spectrometer (manufactured by Shimadzu
Corporation), and measurement data was used for creation of a chart with a C-R3A
chromatopack (manufactured by Shimadzu Corporation). Note that, the SPD-6AV
spectrometer was set to have a range of 0.005 and a response of STD mode. The C-R3A
chromatopack was set to have peak detection sensitivity (SLOPE) of 193.68, a minimum peak
area value of 10, and a chart speed of 1 mm/min.
[0098]

The gel filtration column apparatus was applied with pepsin A (molecular weight of
35 KDa, produced by Sigma-Aldrich Corporation), AB1-42 (molecular weight of 4.514 KDa,
produced by Peptide Institute Inc.), AB1-28 (molecular weight of 3.2625 KDa, produced by
Bachem AG), AB12-28 (molecular weight of 1.9552 KDa, produced by Sigma-Aldrich
Corporation), AB1-11 (molecular weight of 1.3253KDa, produced by Bachem AG), AB34-42
(molecular weight of 0.8581 KDa, produced by Sigma-Aldrich Corporation),
Suc-D-Asp-MCA (molecular weight of 0.3903 KDa, produced by Peptide Institute Inc.), and

E-64-c (molecular weight of 0.31438 KDa, produced by Peptide Institute Inc.) having



from a healthy person was subjected to purification using affinity gel in which

a 21F12 antibody which recognizes the C-terminal of A131-42 was bound to

sepharose gel (CNBr-activated sephardse4B). The purification was

performed in such a manner that: 0.2 ml of the affinity gel was packed into

an Ultrafree-MC (manufactured by Millipore Corporation), and then a sample

was applied thereto, and a passed fraction was preserved at -20C. After that,
dib@ R sediamahpspiatel0. KRdiNaE) (Hek:8) was allowstse flow:shioughby

the column for washing until a discharged solution flew out from the column
Sihradh-thelrebsOshanatal, AZBONMIMEBEROAnAdeldhatkifhl M @iriglaKida(gitbduced

5.0) was allowed to flow through the column for washing until a discharged
by dligion Alnchut frparatentofuthis adethe Cabgorerrcerctal2 8dnm dfrongoopack

A 21F12 column-bound fraction was eluted out with 0.4 ml of 8M urea/50
USRI PP RPN 2L2)2 R Bt iiedustanpiesohs Addeld whe's Brshmimsdn additigeA1G.

applied to the gel filtration column apparatus, and a chart was created with a
L2 RPEM Lo ARk B RN B 5 BEBh CREAT DS T O PR R IS, FRES 18CdhERown
mtoqgccpa()vt.egol‘:?ltcs)Z] DMSO which had been added to the sample exhibited a

pea ereot at 678.8 minutes, which resulted in good reproducibility as

pared with the peak emergence time of DMSO at the time of creation of

the calibration curve of 676.567 minutes. The resultant sample had a main

peak ghRld. #edininuiesetl bal ehwasHsis AQudRcpeAk AERY JPINRIMFGiIhEA p1-42

peak, which was not sufficiently separated from the main peak, and the
(revherdganca dgimes afth& ehehkcer ipeaknpd abpid 43 Ximipefds WhehAp1-42 were

converted from a chart speed and a distance from the beginning to the
caholeddrtpdalelwitheugkchstoablientd WwéuvisOaily viiseried, hphotality. of Therefore,

extremely small detected peaks were detected, which were able to be
fragterasengpler viaitdisiahéauprhio detest SH BN BrRpatehiiTTalorsdei Da

e emergence time of the main peak and the shoulder peak was app,li%d to

( gﬁhé_%% \tﬁ (%Y 9_]&(&%% é&)%%}m eal,\péaa?lll:@vigvlthin this molecular weight range

was created. FIG. 16 shows a graph of the thus-created calibration curve (y =-3545.7, Ln(x)
+30507, R* = 0.9856).

In addition, to investigate reproducibility of the apparatus, AB1-28, AB1-11, and
Suc-D-Asp-MCA were again applied to the column to confirm differences in elution time
between the first application and the second application. As a result, good reproducibility
was attained. FIG. 17 shows a chart, and Table 9 shows reproducibility data.

[0100]
[Table 9]

Results of Experiment Example 9

Sample FirFiutlon time (2:?3 od Relative ratio (%)

AB1-28 287.622 286.467 99.60

AB1-11 342.513 343.367 100.25
Suc-D-Asp-MCA 494.522 492.400 99.57




to calculate out molecular weights of the eluted substances. As a result, the
main peak had a molecular weight of 0.357 KDa and the shoulder peak had
a molecular weight of 0.526 KDa. [0183] In addition, the passed fraction
collected from the affinity column and pool serum from a healthy person
(same as that purified) which had not been purified were subjected to
measurement by the competitive immunological assay as described in
Exampie Bibfs @ iesullathe sefdmsbrigedaeiathsuljestedd @iini¥asured value
purification had a measured value of 875 ng/ml while the passed fraction
regritihgasrabtdired byoallowing the serum to pass through the 21F12
column had a measured value of 293 ng/ml, resulting in an decrease in
[(Hfdunt to about 30% of that before passage through the column. Therefore,
the balance, that is, about 70% (582 ng), of a total amount was considered
(FypsEmBR kARl 91F12 affinity column, and the low-molecular peak
emergfd in the chart obtajned by using the gel filtration column_apparatus
t

reflectdd THY SIS SHBLY 7695 588 RoFWHICH REBgHoHtelith ghaool serum

frdecgeﬁ\g Ln value obtainebdeb% £he compet itive immurggrll?%ipall agsv%}{icﬁglm

oSe resultd revealed that an A(SxEA Tragment at the main peak was - He12

imat o tepminal ' Valllg,A I '
a@%&é@}i ;:&li‘l(fgé Wéh’@g%é@s efipinalipantide of VahlleAlamplaglai welghtofe &

), and an A(3x-42 fragment at the shoulder peak was estimate

(AN BAYQiRted REpRAkRAPLiIderaé PariflyiVakiablgoia (0o 2R84 Khahetthat: 0.2

addition, since the plurality of extremely small peaks were detected in the
mautdndatedfpeak gddtectionpafkie wivonmatiopadkectivare (vasdapossibibiyy Makigore

plurality of Aix-42 fragments, other than those at the main peak and the
Cehomitienpeak thvere pregentis atipdishthpidovhidh massbeénctibraivischtpperved at

purifying serum with the 21F12 antibody affinity column. [0105]
-20°C.  After that, 10 mM sodium phosphate/0.15 M NaCl (pH 7.8) was allowed to flow
through the column for washing until a discharged solution flew out from the column had the
absorbance at A280 nm of 0.000. After that, 0.1 M citric acid (pH 5.0) was allowed to flow
through the column for washing until a discharged solution flew out from the column had the
absorbance at A280 nm of 0.000. A 21F12 column-bound fraction was eluted out with 0.4
ml of 8M urea/50 mM Tris (pH 7.5).

A purified sample was added with 5 pl of DMSO, and then applied to the gel
filtration column apparatus, and a chart was created with a chromatopack by using absorption
at A225 nm of the eluate. FIG. 18 shows the chart.

[0102]

DMSO which had been added to the sample exhibited a peak thereof at 678.8

minutes, which resulted in good reproducibility as compared with the peak emergence time of

DMSO at the time of creation of the calibration curve of 676.567 minutes. The resultant

sample had a main peak at 512.167 minutes. There was a shoulder peak prior to the main



The results of the investigation using SDS-PAGE of Experiment Example 8,
the investigations using the gel filtration column apparatus of Experiment
Examples 9 and 10, and the metabolin confirmation test using the protease
inhibitor of Experiment Example 3 strongly supported the idea that A31-42 is
degraded by enzymes and fragmented in blood. This finding demonstrated
for the first time that the A(3x-42 fragments were able to be measured using

pBIAACL BAMPHR SUE AR BEEUHA D IRSN B ARSATSIRE Yn thBSAIRGROEBRR of the

that the present invention is effective for every method of measuring an A[3
sHeagimarhbyusibguaddboainaaplesdohvasceiiom otlplaspredmieliagios from
the competitive immunological assay disclosed by the present invention.
thinblegg tricri gAp glicabilidde{rrals] Metsugbmenttds thédcotabainobmtroédd blaglity of
and peptide fragments which retain the A31-42 C-terminal site of A131-42
exmepeln il Sktapird uRsAks avsiareisesicaNsB sy raiaR antidsdidsrisib Py an
are specific to the C-terminal site of %3I-42 can be used for the diagnosis of

IAPIESBI A AIEEHAR BETARATMS e RTRBHHIY O askXy i REAGE LT 4! the main

disease, comprising measuri total amount of (3-a id 1-42 and
S S R SRR P R A o TR e e o v
to@éﬂmﬂé’%@mﬁé&ﬁ%‘%ﬁl%kmmﬁe@é’uﬁ&dﬂa@unS&'QQ A ASERWRNUE had a

an antibody specific to the C-terminal site of the (3-amyloid 1-42 is used. 2.

mbRGUREIRAEhOH A SBYIRD AR ISERSR RELOFHING IR EIANBNE oNSIBIR Da.
the immunological assay is a competitive immunological assay. 3. The

[onthod of assaying Alzheimer's disease according to claim 1 or 2, wherein
the antibody is a polyclonal antibody or a monoclonal antibody. 4. The
methobh alldgmayithy Adzteslidiestediseldssted deardihg aioigina@uwhendindapleserum

from a healthy person (same as that purified) which had not been purified were subjected to
measurement by the competitive immunological assay as described in Example 3. As a
result, the serum before being subjected to affinity purification had a measured value of 875
ng/ml while the passed fraction which was obtained by allowing the serum to pass through the
21F12 column had a measured value of 293 ng/ml, resulting in an decrease in amount to
about 30% of that before passage through the column. Therefore, the balance, that is, about
70% (582 ng), of a total amount was considered to be bound to the 21F12 affinity column,
and the low-molecular peak emerged in the chart obtained by using the gel filtration column
apparatus reflected the amount of about 70% (582 ng) which corresponded to the decrease in
value obtained by the competitive immunological assay.
[0104]

Those results revealed that an APx-42 fragment at the main peak was estimated to
have a C-terminal peptide of Val-Ile-Ala (molecular weight of 0.33742 KDa), and an APpx-42

fragment at the shoulder peak was estimated to have a C-terminal peptide of



monoclonal antibody is an antibody which recognizes (3-amyloid 1-42 but
which does not recognize (3-amyloid 1-40. 5. The method of assaying
Alzheimer's disease according to any @ne of claims 1 to 4, wherein the
antibody is a mouse monoclonal antibody specific to a C-terminal site of
A31-42, which is obtained by using as an immunogen a 33-42 amino acid
site of the (3-amyloid 1-42. 6. The method of assaying Alzheimer's disease
Gacsardingite slaim 296 iy the competitive immunological assay
comprises the following steps (a) and (b) of: (a) reacting a support on which a
peptidewiidin detainsdheCplerahigabsitawfiited (Snalinykaikk Iwd2eisietected in the
immobilized as a solid phase, a biological sample, and an antibody which
arecuyeizeskhdeCctermidahsitdhohe@-antdoidvbs 2 apsivhizhtietiabeledlity of
with a labeling substance; and (b) measuring, after washing, a total amount
AfKthe fracaisioiatheu D ant s ahilforarin ek arrhib (h SHEsT BFHhivR dtsRsat in
the C-termjnal site of the (3-amyloid 1-42 by measuring 57 _an amount of a _ .
e, SRREHCa S oS VR 18358 E Hﬁlélfb’gkﬁiﬁeé‘{ﬁhi‘gﬁl}% ind ihe BUHBPHH Iy
C(ﬁi&e of the (3-amyloid 1-42 and which is immobilized as a solid phase. 7. The
method of assaying Alzheimer's disease according to claim 2, wherein the
88 Petitive immunological assay comprises the following steps (a) and (b) of:
(a) reacting a support on which an antibody which recognizes the C-terminal
site ofiher3aamyloisk Lndds impobilized s asolidhagrmbivlegisaple s, the
sample, and a peptide which retains the C-terminal site of the (3-amyloid
inled@gatichwhithy i shkabelledtwitbnactabelingp pauhstastcEx@ningd) Measpleng, aidero,
washing, a total amount of (3-amyloid 1-42 and (3-amyloid 1-42 fragments
arshtte ofavhidsretairg i @-tesmisiag shte btk 3nhibitoidl Edpehynenehsamply 3
an amount of the labeled peptide which retains the C-terminal site of the

stygoginyenactiubthnéleptheh APhddne dsgrdstbrotinyegsatishBagmented in blood.

This finding demonstrated for the first time that the APx-42 fragments were able to be
measured using a blood sample such as serum or plasma. Accordingly, the finding means
that the present invention is effective for every method of measuring an AP fragment by using
a blood sample such as serum or plasma as well as for the competitive immunological assay

disclosed by the present invention.

Industrial Applicability
[0106]

Measurement of the total amount of AB1-42 and peptide fragments which retain the
AB1-42 C-terminal site of AB1-42 (APx-42) in a sample using an immunological assay with
antibodies which are specific to the C-terminal site of AB1-42 can be used for the diagnosis of

Alzheimer's disease.



8. The method of assaying Alzheimer's disease according to claim 7, wherein
the peptide which retains the C-terminal site of (3-amyloid 1-42 and which is
labeled with the labeling substance is5& peptide composite which has a
carrier substance bound thereon. 9. The method of assaying Alzheimer's
disease according to claim 8, wherein the carrier substance comprises
polylysine, dextran, bovine serum albumin, or a polypeptide which has many
free amino groups. 10. The methodpfagssying Alzheimer's disease
according to any one of claims 6 to 9, wherein the labeling substance
comprises a ruthenium complex. 11. The method of assaying Alzheimer's
disease according to any one of claims 6 to 10, wherein the support
L comprisescthedynbtisshengl 4. ARiMerRs disthisd ohassayingeAizheincottiveass of
according to any one of claims 1 to 11, wherein the biological sample
Besmilsitséts Brpiakhiat S &agnentspaghostidichageinsorAistamabpie of the

disease, comprising as an essential constitutional component an antibody .

PaRCchiE t5 Charmiiassie BREIaky id TP RIS The BiagHokde antibody
SRLASSRVPAAERImEr s fisease by measuring a total
& Gid 1-a2 and (3 ¢t

sprgm (? Q)t tll? Lﬁ-l .
amount of -amy and (3-amyloid 1-42 fragments each of which

2retainsriie faigrminal Qe s (FapyaddAz ARl 'R0k S aMNGertt: e

The diagnostic reagent for Alzheimer's disease according to claim 13, further
ISRNHIEENA1AS:Bp SENtiahpenstitulinnaltamarnams: a peptide which retains

the C-terminal site of the (3-amyloid 1-42 and which is immobilized as a solid
3 phaseTasehath@hdibadyyimai clizscgpatifiistadhecCoidifginatisite 0foth® wherein the

(3-amyloid 1-42 and which is labeled with a labeling substance, wherein the
adibgrhosticpa agemtlisntibedyfor ancomgenthanipedunological assay. 15. The

diagnostic reagent for Alzheimer's disease according to claim 13, further
. The method of assaying Alzheimer's disease according to claim 3, wherein the

4
monoclonal antibody is an antibody which recognizes B-amyloid 1-42 but which does not
recognize B-amyloid 1-40.

5. The method of assaying Alzheimer's disease according to any one of claims 1 to 4,
wherein the antibody is a mouse monoclonal antibody specific to a C-terminal site of AB1-42,
which is obtained by using as an immunogen a 33-42 amino acid site of the f-amyloid 1-42.

6. The method of assaying Alzheimer's disease according to claim 2, wherein the
competitive immunological assay comprises the following steps (a) and (b) of:

(a) reacting a support on which a peptide which retains the C-terminal site of the
B-amyloid 1-42 is immobilized as a solid phase, a biological sample, and an antibody which
recognizes the C-terminal site of the f-amyloid 1-42 and which is labeled with a labeling
substance; and

(b) measuring, after washing, a total amount of the f-amyloid 1-42 and -amyloid

1-42 fragments each of which retains the C-terminal site of the f-amyloid 1-42 by measuring



comprising as essential constitutional components: an antibody which is
specific to a C-terminal site of (3-amyloid 1-42 and which is immobilized as a
solid phase; and a peptide which retaids the C-terminal site of the (3-amyloid
1-42 and which is labeled with a labeling substance, wherein the diagnostic
reagent is used for a competitive immunological assay. 16. The diagnostic
reagent for Alzheimer's disease according to claim 14 or 15, wherein the
aiP PRt & Reausrd fRkivvayabligatiopocainpriseHepagh elischeadmslike Th@rminal
diagnostic reagent for Alzheimer's disease according to claim 15, wherein the
sipagitide fadiighot e this diewlitdrivinahsiié 2t thea (ladppoid 1-42 which is
labeled with the labeling substance comprises a peptide composite having a
7.carrierldgbsietheé bbusthvereitrhsonaB, dibeasicagnostiegréagdntfor, wherein the
Alzheimer's disease according to claim 17, wherein the carrier substance
cBPSHsR BpaNIR/eRerl desay sapEvRIdhsRlioransusig, B b N SEptide which
has many free amino groups. 19. The djagnostic reagent for Alzheimer's

disead® JERGIHY TPRMY Fhe UFRAALPA%, MRt R bRy mal site of
t ' theni lex. 20. The di ti t ,
3YB3IRNES SOMRES A heum SomRlex. 20, e danasTe ea0erh 1, ey

heimer's diSease according to any one wher

rBHHOORY eqmplisas APl aang, anihady & afmoppeienaliauiaedyiat L HBing

diagnostic reagent for Alzheimer's disease according to claim 20, wherein the
sup@nelanal antibody comprises an antibody which recognizes the (3-amyloid
1-42 but which does not recognize (3-amyloid 1-40. 22. The diagnostic

reagetib foicAdnHegnaks disdase accaidinguin anp-angloficlaimantBptanzlgid 1-42
wherein the antibody comprises a mouse monoclonal antibody which is
fregmcific ¢ach of ssdphimethgisetlof B18 W2l aid which isioiytaiddddBybysirgsasiznan
immunogen a 33-42 amino acid site of the (3-amyloid 1-42.
amount of the labeled peptide which retains the C-terminal site of the B-amyloid 1-42 and
which is bound to the immobilized antibody.
8. The method of assaying Alzheimer's disease according to claim 7, wherein the
peptide which retains the C-terminal site of B-amyloid 1-42 and which is labeled with the
labeling substance is a peptide composite which has a carrier substance bound thereon.
9. The method of assaying Alzheimer's disease according to claim 8, wherein the carrier
substance comprises polylysine, dextran, bovine serum albumin, or a polypeptide which has
many free amino groups.
10. The method of assaying Alzheimer's disease according to any one of claims 6 to 9,
wherein the labeling substance comprises a ruthenium complex.
11. The method of assaying Alzheimer's disease according to any one of claims 6 to 10,
wherein the support comprises magnetic beads.

12. The method of assaying Alzheimer's disease according to any one of claims 1 to 11,

wherein the biological sample comprises serum or plasma.



23. The diagnostic reagent for Alzheimer's disease according to any one of
claims 13 to 22, wherein the biological sample comprises serum or plasma.
24. A method of measuring (3-amyloid8-42, comprising measuring an
amount of (3-amyloid 1-42 in a biological sample by measuring a total
amount of the (3-amyloid 1-42 and (3-amyloid 1-42 fragments each of which
retains the C-terminal site of the (3-amyloid 1-42 in a biological sample by an

13mmung assavosaethrdmwhigh anastikedy spesiic W ipiskederningl sigGtial
the (3-amyloid 1-42 is used. 25. The method of measuring (3-amyloid 1-42

casdardingl i clponedbnuhebeidy thecifioto giCalesaimpl i corn priagd e i Okherein
thglgiz?n%stic reagent is used for assaying Alzheimer's disease by measuring a total amount of
the B-amyloid 1-42 and -amyloid 1-42 fragments each of which retains the C-terminal site of
the B-amyloid 1-42 in a biological sample.
14. The diagnostic reagent for Alzheimer's disease according to claim 13, further
comprising as essential constitutional components:

a peptide which retains the C-terminal site of the p-amyloid 1-42 and which is
immobilized as a solid phase; and

an antibody which is specific to the C-terminal site of the B-amyloid 1-42 and which
is labeled with a labeling substance,

wherein the diagnostic reagent is used for a competitive immunological assay.
15. The diagnostic reagent for Alzheimer's disease according to claim 13, further
comprising as essential constitutional components:

an antibody which is specific to a C-terminal site of f-amyloid 1-42 and which is
immobilized as a solid phase; and

a peptide which retains the C-terminal site of the B-amyloid 1-42 and which is
labeled with a labeling substance,

wherein the diagnostic reagent is used for a competitive immunological assay.
16. The diagnostic reagent for Alzheimer's disease according to claim 14 or 15, wherein
the support to be used for immobilization comprises magnetic beads.
17. The diagnostic reagent for Alzheimer's disease according to claim 15, wherein the

peptide which retains the C-terminal site of the B-amyloid 1-42 which is labeled with the

labeling substance comprises a peptide composite having a carrier substance bound thereto.
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18. The diagnostic reagent for Alzheimer's disease according to claim 17, wherein the
carrier substance comprises polylysine, dextran, bovine serum albumin, or a polypeptide
which has many free amino groups.

19. The diagnostic reagent for Alzheimer's disease according to any one of claims 14 to
17, wherein the labeling substance comprises a ruthenium complex.

20. The diagnostic reagent for Alzheimer's disease according to any one of claims 13 to
19, wherein the antibody comprises a polyclonal antibody or a monoclonal antibody.

21. The diagnostic reagent for Alzheimer's disease according to claim 20, wherein the
monoclonal antibody comprises an antibody which recognizes the f-amyloid 1-42 but which
does not recognize B-amyloid 1-40.

22. The diagnostic reagent for Alzheimer's disease according to any one of claims 13 to
21, wherein the antibody comprises a mouse monoclonal antibody which is specific to a
C-terminal site of AB1-42 and which is obtained by using as an immunogen a 33-42 amino
acid site of the B-amyloid 1-42.

23. The diagnostic reagent for Alzheimer's disease according to any one of claims 13 to
22, wherein the biological sample comprises serum or plasma.

24, A method of measuring B-amyloid 1-42, comprising measuring an amount of
B-amyloid 1-42 in a biological sample by measuring a total amount of the B-amyloid 1-42 and
B-amyloid 1-42 fragments each of which retains the C-terminal site of the B-amyloid 1-42 in a
biological sample by an immuno assay method in which an antibody specific to the
C-terminal site of the B-amyloid 1-42 is used.

25. The method of measuring B-amyloid 1-42 according to claim 24, wherein the

biological sample comprises serum or plasma.





