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(57) Abstract: The present invention relates to a method for quan-
tifying AP in plasma by treating the plasma with MPP and/or

A MPP-AR 1-42 (CN vs CI)

Criterion: £49.90 pg/ml
{Figure 2¢, M3)

TCEP, and a method for diagnosing, using the quantitying method,
whether or not clinical cognitive deterioration and pathological Af

accumulation occur. Through cut-off values of measured values

Clinical diagnosis

CN MCl AD by
5
5 | £ ] MPP-AB1-40 with
ﬂ Q. MMSE(Z) & Hemoglobin
3| g prETeweEmy
z [ Auc=oses
mlE Criterion: >0.59
= € | (Figure4B, M3)
| , @
;Y_J T @
MPP-AB 1-42{CN vs MCl) MPP-Ap 1-42 {CN vs AD)
FLGR AT AUTE AT
Criterion: £50.24pg/mt  Criterlon: £49.9pg/ml
(Figure 2C, M1) (Figure 2C, M2)
B.
Medical check up (collecting blood samples and tasic subjects information)

Do you want to take the Mini Mertai State Examination (MMSE)?

Measuring MPP-AR No | Yes Measuring MPP-AR

Clinical diagnosis : Is he/her | kel
v to be cagnitively impaired? (MP
P-AB 1-42 < 429 pg/mi? )

Na Yes ,_>

Pathological diagnosis: Is be/her likely
1o have bain A plagLes?

{Figure 43,13 result > 0.52 : pcint 3)
Clinical d agnesis @ Is he/her likely to b
e cogritively impaired?

(M>P-AB 1-42< 48.9 pgimI7: point 3)

Passed Pathological l
diagnosis re Pont&: Have a possitility of AD patient
quired (MMS Point 3: need to ke monitored
E test) Point 0: Passed
Simple test Precise test

57) .94 B wg e o] MPP H/EEE TCEP = 8%
o7 4 Y ARPE AH e Y 2 o] S 31 ¢laketE
AR At 5 WA ApFA ARE Fdste Wl
#E Ao B oy w2 Ap AT P oR 243 &4
=9 cut-off k& E3lo] G720, MCI 2 AD 9} ol A &
ABEH 55 $ET ¢ 9T, AD RS FYP& 5T &
=

measured by the method for quantifying AP according to the
present invention, it is possible to identify normal, MCI and AD
subjects and determine whether or not accumulation of AP in the
brain occurs, and it is possible to predict progression to AD.
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of == @A 2) 7] A R] = 2l
Zol A A3 AB40 F 71 7] Hlo] B w o] 29
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AP RRE Belg gol MZ ) FRZay w5 2 47 MMSE(z) 243
B ol Holh= @A 3) A7 AR A ol tial, 7] dA D B

[51]

[52]

[53]

[54]
[55]

s
A gl 2l g0l AALS Fasle] PALES RESHE S HHE S
Y= %741; 2 4y 2 X 28 3| A EA Q] Ay, v AR EE & pilol
Ql tzr9] Haf pakat vl auste] 190.0% o]

AR G o] g o] 2o A FH HHE o] &3 7] 4 19]

CRd = 73'% A 02 AV o) ol HelshA o' = Lol ARTE
S48 AR o Fdhz, A4 S e ore dzstol iy o = 5l
A 27 S A g 3t

e SHelA, 2 e 2 g e 24 dA e 2 wE 23ehs 2
FRAANE AT (29 Fx). A TN, BT Do =5 A=
oS WA AE 7R otehs D 3 AA, dE 5o, ) 4 T A,
qAL=EX FH L= IEY 7 QoL 7] A GaA= o] iy = A
WA= ool A8 4= 912, EDTAY = 3t}

e < SHelA, 2 g S 2 g e 4 dA e 2 wE ek €4
TR AAE AL (5210 F2). A TN, V] DG A A el Do
TR A dPAel A8 T A0S dyfsto] st B 5 k(=
11 32). A FadelA, £ dd el 94 AAe 24 =S sddzy] o] A
e oo, N (1) F~85ml = I3 WA 4ml T A HAE

b net

I
_VH
RN
>

N (14
A =o] 9F340u 28E U 2 A & ZEH oA oA A Z
E el A A A E T 4= 9l o, o & &), AEBSF 26mM, Aprotinin
20uM, Bestatin 1mM, E-64 0.35mM, ]‘?]_(Leupeptm) 0.5mM, 3! 2~E}El (Pepstatin)
A 0.375mM, (-)-p-H 2 2 H Eglu] & £ 4| o] E(Bromotetramisole oxalate)
0.625mM, ZFEF] H (Cantharidin) 125uM, nlo] 5 2 A ~ ¥l (Microcystin) LR 125nM,
o] 1] t}Z(Imidazole) 50mM, = F 2. ¥ 1} E F(Sodium Fluoride) 25mM,

=g B ¥4 E F(Sodium Molybdate) 28.75mM, 2 2 E HHAM) E F(Sodium
orthovanadate) 25mM, =41 2} E F 297 8}-=(Sodium Tartrate Dihydrate) 100mM
2 PMSF(Phenylmethanesulfonylfluoride) 25mME 32§38 4= Q). - kg of & ol
TZ] x};q tﬂoﬂ o= zﬂx} Ax]j_z],ﬂ;q Ocoﬂj\i E%%z,:o]

ol s}, o] o] 8% 3571 Hste] WA ) E Fo] FAsh Ay T,
ThRE 5] o] A= B W el W o) Alsks A9 B 2wl et
347] AT el ol @A = AL op Tk ¥ g o] AA|eliz 49 /] riofol A

BEH N A 2] 7H Aol A B ke & wok sl A k] §lel) Al B
Aot}
o] AAE 93 FH

[24] ]

<A Aol 1>-3 Gl e Ap HEF 2
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[56]

[57]
[58]
[59]

in vitrool| A WEEA] & B (monomer form) 1= -4 ¥ A1 -5 Bl (fibrillar form) =
A zhE ARl HETES FA]1ety] Astel, Ap A S ofl| 2] X EFO] E(CA,
USA)ell A g-ufjsfar, Al Z2ALe] A Alof) upe} Fx) st lvh, -4 2l S &, AR
A= AR "“E]rol £ DMSO®°I| ¢! ¥ Speedvac(Thermo savantA}) 2 =
FANZse] AZ2etaL, AR E AR EHA ARE F2oll A 244 7F F 9t
lgH o] A 3Fo] Al 238}t S E e o} A & A A ZHE| Y (Protease inhibitor
cocktail, PIC), Al &1 3Z 2 ¥ o}-A| <] A| A|(Serine protease inhibitor, PMSF) ¥ <13k
&% &2l (human serum albumin, HSA)<Z Sigma Aldrich (CA, USA)°l 4],
2 3helolA] o A Al ZHe]| A (Phospatase inhibitor cocktail) I (Lot# D1151) 2 1I
(Lot# C1346)= A.G. Scientific, Incoll 4] Z+2} 4-}) 8} i T}, 1) 8 42 H 5 9]
A e 2 A -3 2] ABE Bioplex (Fujirebio Europe N.V.(- innogenetics)
AF9] inno-bia plasma Ap forms kitE -85 43 ¢ 2 Bio-rad AF2] Bio-plex
2008 A st L A dheEA Fejo] AR AR H o ARTF
A E R A A SHA A A AEEATHE D). 0] & E&l], vEEA 39

ARY AEo] o] &S o 5 A

<A A6l 25 MPP A2 3 24 v AB 550] W2 5L 917 5

<2-1> MPP A 2] o] & 7 W) Ap42 L AB40 A= 41l B4 g4l

A ] AR42 E AR40 F =5 T Aol E2lslr] 31|, INNO-BIA plasma AP
forms 7| E (Innogenetics, Gent, Belgium)E AF-8-3}31 a2, &4 U] AR 5~ X-map
technology (Bioplex 200 systems; Bio-rad, Hercules, CA, USA)& 574 ;}?3\5}.
2lslof] o] &3 AL 517 B 19 MAERFEE A} ol =22 K2 EDTA

FH (BD Vacutainer Systems, Plymouth, UK)°l| 55 5| 31 0.1, Lol A 303
&<t b ghE F 700xg® 53 FF Aol A o ”l']i* alo] Aol €4
E5 QAT AR =2 E FolV] e, 53 s Tdd o=

o, 1

A-Elste] =g @S 42 H, Ol%— H-5=38)e] -80°Cell A
Atk D AA Y 24270 MPP= R H|okx

PMSF(Serme protease inhibitor): 3 2~ I}EFA] A A Al ZHE| A 13 AT EFA]
2D IS 1111 (viv)E &8s, 2, 2 e oA oA A 9

20 ebAl A A S 1 1(viv)E 53] A 235 ok MPP A el o & & Ak
AR FEE A3 Y5te], 7] MPPE &4 3] A M(plasma diluent) H 3 o]
1252 3| Astar, 47 SAE gHer oA D45 1/3 2 A (MPP7H
H7bE A g A aelg A AE = 2:1) 8 1S, 305 B¢t 21| o) A BTt
71 % bioplex® g #3te], MPPE A glatr] ] & 4t} ¥] alsto] MPP
Aol of gk D ] AR42 E AB40 F =2 T HA LS TS (2 2).

jieAge)

1_121$1"1—1N'ué0
%Qrﬁﬁ\im

F
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[60]

[70]

[71]

3F1]

Table 1. Baseline characteristics of subjects in the study,

Normal controls

Characteristics (n=23) MCI (n=15) = P-value
Sex, M/F 7/16 3/12 4/12 -
Age, years, meantSE 719 +1.1 749+ 1.3 69.8+2.1 0.2226
Education, meanzSE 125+1.1 8.3+1.1 9.7+1.2 0.0173
MMSE score,
27.0+04 22.7+1.0 16.4 £0.7 <0.0001
meantSE
CDR (n) 0(23) 0.5(15) 0.5(5),1(11) <0.0001
E2/E3 (3) E2/E3 (3) E2/E3 (0)
] E2/E4 (2) E3/E3 (6) E3/E3 (7)
Apok types (n) E3/E3 (14) E3/E4 (4) E3/E4 (7)
E3/E4 (4) E4/E4 (2) E4/E4 (2)
PiB-PET -/+, n 17/6 9/6 -/16

Abbreviations; CN, cognitively normal subjects; MCI, mild cognitive impairment subjects; AD, Alzheimer’s Disease patients; MMSE z-score, revised
Mini-Mental State Examination considering age, sex and education; CDR, Clinical Dementia Rating; SE, Standard Error; n, number of subjects

CN: 14] A4 7l A & (cognitively normal);

MCL: 7 521 Aol 7H A =

AD: ¢ =3sho] ¥ A5,

MMSE z-score: Yo, A8 2 WS-8 3183t 7| A& 2
ZFol A 214} el 3 7H(Mini-Mental State Examination);

CDR: A "] # X 4 AH(Clinical Dementia Rating);

SD: #5912k

NA: Non-available; 2

n: 7R A 5

1A ﬂx}(#?ﬂx}) E‘ ol Aakglo] WA A ol A MPP X 2] & 13

AR &5 AL Ak o, MPPE A 2] 8 44?1, MCI $+4F 3 AD
sz}o &4 L]H AP42 H AB40 =TT T asto] 34} 7HA 1F Ap42 2
AP409] 55 ¥ Fo] ZHATHE o o Y (2 2). =, MPP A ¢ & 18] €4
Ul AB42 2 AB40 3ke] Zo)=7F Al A o] kel AAAd D Al A o]
FTHES &5 AR, 53] A0l A T SH H vt

<2-2> 4% QA TH G 2o MPP A2 E T3 2 W AR 52
#a4EgQ

A7) A /\] off <2-1>0l Al HE3sF MPP A 2] 3 @4 ] Ap42 2 AB40 4L
SF213}a 57 w4 GraphPad Prizm 5 (GraphPad Software, Sandiego, CA, USA)
2 MedCalc (MedCalc Software, Ostend, Belgium) AXE o] E o]-g35}o]
Tt B dlo)H = H 7 9 #1552 XH(mean + standard error of the mean,
SEM) S = YEFI T g W ~F W E -7 A (unparied Student's t-test) S
o] &3te] @ ] AR 559} PiB-PET YA =& 5473 v 118} tF. ANOVA
W-4] Zo] GraphPad Prism 5% Turky's UhsH] 2l 34 -8 S8 &), gk
H2EQ A5 H7Fst7] $13he], MedCale s ©]-83}o] ROC(Receiver Operating
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Characteristic) 7] B &-2] of] w2 3]+ -4 (stepwise logistic regression)<-
Tt D W Ap 5= Ho]El E o] &3] ROC A B.E 1] 31 AUC(Area
under the curve)= Wilcoxon & A & o] £3}o] 4351}

[72] MPP A 2] A F2] &4 U Ap429] 5 %5 ROC(Receiver Operating
Characteristic) 71 B ¥4 of] w}2 3] 7 ¥4 (stepwise logistic regression) 3t A 3},
MPP A 2] ¢ o] &l 4" (CN) vs MCL, A /d vs AD 2 4w vs CI (cognitive
impariment patients-MCI 2 AD) Z.5°l| 4] AUC ko] A X317 5715k o,
MPP A 2] T /<" vs MCI ol Al AUC= 77.7 %, A (Bl A& NA S

Aol AR dR s F5)=87.5% R 5ol (A deA 2 NAE
Argoll Al x| fokrhar SEshE H )= 69.6% % LJrE]rMJ— ot vs
ADO) A= AUCSE 86.7%, W53 90.0% R 50| 3= 78.3% & Wbyt o,

A vs CIO AT AUC3= 82.7%, 7 53= 83.3% ‘3—3 Eo)| %= 78.3%% e,
f R Y AB427]_ o) A}st A ol x| 5w Ay E Autslr] 93k u}o] o ntAR 8=
7hs2d ol F7ke =& Elstaitt. ok, ol & &3, MPP Mg = &4
AB429] + 57} 50.24 pg/ml ©]5HH MCI $H2}o] 21, MPP A 2] & &4 U] AB42<]
=7} 49.90 pg/ml ©]| 5}H AD 2-2lo] ™ MPP A 2] & &4 U] Ap429] -7}
49.90 pg/ml ©|&}H MCI 2 AD A4S o] 53 = A (3R 2 2 & 3).
[73]  [3E2]

Table 2. Diagnostic value of PIC- Ap and other biological factors for discrimination between normal
controls and cognitively impaired patients or PiB-PET negative subjects and positive subjects.

P-value Increase in
Critcrion =0. AUC (%)

Discrimina Paramete AUC  Semnsitivi Specifici P-value

tion rs (%) ty (%) ty (%) (Coefficients) after PIC
(A) Discrimination ability of single markers (stepwise procedure not available)
(ﬁ‘c‘f MPP‘;‘;‘} L 977%  87.5%  69.6%  <50.24 pg/ml ; 0.0004  16.0%
C:I;’s PIC-AB 1-42  86.7% 90.0% 78.3% <49.90 pg/ml - <0.0001 15.0%
CNvs
CI (L, PIC-AB 1-42 82.7% 83.3% 78.3% <49.90 pg/ml - <0.0001 15.5%
MCI+A ) ' ’ ’ - ’ '
D)
[74] AUC: 7 B o} 714 5
[75] CL 14 el 7§ A& (5, MCI % AD).
[76] <2-2-1> BT VSMCI 78
[77] 371 A e <2-2>9] 4 AHE F3l 73 cut-off L& A & §he,

W3 S (sensitivity) R 5 ©] Si(specificity) 7F 15% ] & ¥ 8}= cut off 4L 7-4F
(‘Zr A el o R FFo W, EH] 3 E 3 4 (3 45 cutt off T-{HS
g Aojeh3t o] vebd o= Utk =, F/dw 2] MPP-AB42 &5 B 4k
55.1 pg/mle] oL, A ko] Al g A o] B %] = cut off “T-7F 49.2 W #] 50.24 pg/ml =
LEb, Al el s 3F 4= of] 8] 8] 8.9 A] 10.7% ©14 F4a Al MCI 2faL
@3t = Qlth ol & B, 44T 1 MPP-AB42 5= H.T} 8.9% W[ RO R
A%k 7 §-oll = MCIekaL A adet = ARk, 10.7% =32 7HAe gl

ot

-~

N

-
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7d5-oll = MCIgtaL A st 4= 155 ¢ 4= Ao} ok, MCI2 ek
Al L 5ol v AA S v 0] 8.9 WX] 10.7%7F ¥ o oF MCI=
Aerst = Q)= Al F A o] k= A S ol v gk

[78]  [%3]

Criterion Sensitivity 95% Cl Specificity 95% ClI +LR -LR
<16.63 0.00 0.0-20.6 100.00 §5.2 - 100.0 1.00
<16.63 6.25 Q2-302 100.00 §5.2 - 100.0 0.94
<29.74 6.25 0.2- 302 95.5% 78.1 - 99.9 1.44 0.98
<30.71 ©2.50 16 - 383 95,65 78.1 - 99.9 2.88 0.91
<32.086 *2.50 1.6 - 383 91.30 72.0 - 98.9 1.44 0.86
<3821 37.50 15.2 - 4.6 91.30 72.0 - 98.9 4.31 0.8
<4156 37.50 15.2 - 64.6 86.96 664 - 97.2 2.87 Q.72
<4341 43.75 19.8 - 70.1 86.96 664 - 97.2 3.35 0.65
<44.54 43.75 19.8 - 701 82.51 81.2 - 95.0 2.52 0.68
<4501 50.00 247 - 75.3 82.51 £1.2 - 95.0 2.87 0.61
<4641 50.00 247 79.3 76.26 56.3 925 2.30 0.64
<497 7500 47 R - 927 TE26 66.3 - 925 345 432
=50.08 7500 476 - 327 69.37 477 - 38.8 2.45 .36
<50.24 8§7.50 61.7- 98.4 69.57 47.1- 86.8 2.87 0.18
<56.24 87.50 B1.7 - 98.4 34.78 16.4 - 57.3 1.34 Q.36
£57.12 93.7% 69.8 - 99.3 34.78 16.4 - 57.3 1.44 Q.18
<5865 93.7% 69.8 ~ 99.3 26.09 10.2 - 48.4 1.27 Q.24
<59.68 “D0.0C0 79.4 - 100.0 26.09 10.2 - 18.4 1.35 Q.00
<8575 <00 .00 79.4 - 100.0 0.60 0.0 - 14.8 1.00

[79] [314]

Criterion | Sensitivity | 95% Cl |Specificity |95% Cl | +LR -LR

<492 |75.00 |47.6— |7826 |56.3- |345 |0.32
92.7 925

<50.08|75.00 |47.6- |69.57 |47.1- |246 |0.36
927 86.8

<50.24 (8750 |61.7- |69.57 |47.1- |2.87 |0.18
984 86.8

[80] <2-2-2> AT VS AD +¥

[81] A7 A A <2-2>9] B4 AR E F3l 8 cut-off 4EE A AR Sto,
1 7F 5 (sensitivity) 2 5 0] S (specificity) 7} 15% ©) W] 2 ¥ 3}= cut off 4k
TFiro R Frow 3] 352 ¥ 6 (cutt off T7HS B & Ao the} o)
vebd 4= Qlt) =, G2 MPP-AR42 &% H P42 55.1 pg/mlo] aL, 2 eke]
A )4 o] BAE = cut off 7-7HE 44.9 W 4] 49.9 pg/mlZ YERL, AR 9] H o
Aol ¥ 3l 9.5 WA 20.1% ©]/& FH4 Al AD kil 2lek et = Qlt}. o & 59,

Ak o] H MPP-AP42 & =K.t} 9.5% V| wko g 7FA4 3k 7 9o = ADZ}aL
Zekst 4= A X 9k 20.1% o) 0 2 7 AEd S 7 $-ol 3= ADEkar Rkt 4=
Nes & T AT TR, ADE XSt H g dre] Ft w1k vl sl A
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[82]

[83]

[84]
[85]

H]-8-0] 9.5 WA 20.1%7} H o] of ADE A etd 5= 9= Al g A o] Yot AL
o] &},

[35]

Criterion Sensitivity 95% Cl Specificity 95% ClI +LR -LR
206 0.00 00 - 168 100.00 85.2 - 100.0 T.00
<278 5.00 0.1 - 249 100.00 85.2 - 100.0 0.95
<2974 5.00 0.1- 249 95.65 781 - 99.9 T.15 0.99
<31.04 15.00 3.2-379 95,65 78.1 - 89.9 3.45% Q.89
<32.06 15.00 3.2- 379 $1.30 72.0 - 98.9 1.72 0.83
<39.64 60.00 36.1 - 80.9 91.30 72.0 - 98.8 6.90 0.44
<41.56 60.00 361 - 80.9 86.98 66.4 - 97.2 4.60 0.46
<4404 50 00 5635 - 944 56.96 6.4 - 97.2 513 0.23
<4641 80 00 563 - 943 76.26 363 - 525 3.66 0.26
=49.9 90.00 68.3 95.8 78.26 56.3 - 92.5 7.4 0.13
<507 30.00 683 - 95.8 60.87 385 - 80.3 2.30 0.16
<52.03 95.00 75.1 - 99.9 60.87 38.5 - 80.3 2.43 0.082
<5277 3500 751 - 99.9 56,62 34.5 - 76.8 718 G.086
<54.06 100.00 83.2 - 100.0 56.52 34.5 - 76.8 2.30 0.00
<85.75 100.00 83.2 - 100.0 Q.00 0.0 - 14.8 1.00

[36]

Criterion|Sensitivity | 95% ClI |Specificity|95% CI | +LR -LR

<44.04180.00 56.3— [86.96 66.4- 16.13 |0.23
94.3 97.2

<46.41180.00 56.3- |78.26 56.3- [3.68 |0.26
94.3 92.5

<499 |90.00 68.3- |78.26 56.3- |4.14 |0.13
98.8 925

<2-2-3> A4 VS CI MCI+AD) +¥

A7 A A <2-2>9] B4 AR E F3l 8 cut-off 4EE A AR Sto,

1 7F 5 (sensitivity) 2 5 0] S (specificity) 7} 15% ©) W] 2 ¥ 3}= cut off 4k

TRro o Ey] %7 L %8 (3 82 cutt off T7HS FfE Aolthe} o]
vebd 4= Qlt) =, G2 MPP-AR42 &% H P42 55.1 pg/mlo] aL, 2 eke]
A Z A o] BAE = cut off 77 44.9 W A] 50.24 pg/ml 2 VERL, A AFate] o
G| vl &l 8.9 WA] 9.5% o] T Al CIkal Xt 4= Qi) o & 59,
At o] 1t MPP-AP42 55 K.t} 8.9% 1| 7+o =

23t 4= glAITE, 9.5% o] o & AN S A Crefar s 4= &8
ok = ot gk, CIZ A sl A FAbar o] Haf w50l &) A v #-0] 8.9
WA 9.5%7F HojoF CIE X3 4= = Al F o] vk A& o n| gt
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[86] [327]
Criterion Sensitivity 95% ClI Specificity 95% CI +LR -LR
<16.63 0.00 00-97 100.00 85.2 - 100.0 1.00
<278 5.56 0.7 - 18.7 100.00 86.2 - 100.0 0.94
<29.74 5.56 0.7 - 187 95.65 76,1 - 89.9 1.28 Q.99
<3104 13.89 47 - 295 95.85 78.1 - 99.9 319 0.90
<3206 13.89 4.7 - 295 91.30 72.0 - 98.9 1.60 0.94
<39.64 50.00 32.9 - 6741 91.30 72.0 - 98.9 5.75 0.55
$41.56 50.00 32.9 - 67.1 86.96 6.4 - 97.2 3.83 0.8
<44.04 63.89 46.2 - 79.2 86.96 6.4 - 97.2 4.90 Q.42
54454 63.89 46.2 - 79.2 82.61 61.2 - 95.0 3.67 0.44
<4501 66.67 49.0 - 81.4 82.61 61.2 - 95.0 3.83 0.40
<4641 86.67 49.0 - 8§1.4 76.26 56.3 - 92.5 3.07 0.43
<499 63.33 67.2 - 93.6 78.26 56.3 - 92.5 3.83 021
<50.08 8333 7.2 - 936 69.57 471 - 86.8 2.74 024
<50.24 88.39 73.9 - 96.¢ 59,57 47.1 - 86.8 2.92 Q.18
<807 88.89 73.9 - 96.9 £0.37 38.5 - 80.3 2.27 Q.18
£5203 91.87 71.5 - 98.2 £0.87 38.5 - 80.3 2.34 0.14
<5277 91.67 77.6 - 98.2 56.52 345 - 76.8 2.1t 0.15
<54,06 94.44 81.3 - 993 56.52 34.5 - 76.8 217 0.098
£56.24 94.44 81.3 - 993 34.78 18.4 - £7.3 1.45 018
<5712 97.22 85.5 - 99.9 34.78 16.4 - §7.3 1.49 0.080
<5865 97.22 85.5 - 99.9 26.09 10.2 - 48.4 1.32 o
<5968 100.00 90.3 - 100.0 26.09 10.2 - 484 1.35 0.00
<8575 100.00 90.3 - 100.0 0.00 0.0 - 14.8 1.00
[87] [3£8]
Criterion |Sensitivity | 95% CI |Specificity|95% Cl |+LR  |-LR
<499 180.00 |67.2- |78.26 |56.3- |3.83 |0.21
93.6 92.5
<50.08 |80.00 |67.2- [69.57 |47.1- |2.74 |0.24
93.6 86.8
<50.24188.89 |73.9- |69.57 |47.1- |2.92 |0.16
96.9 86.8
(88]  <2ATe] 3> MPP A3 Al AP FEo) W2 WS A A HH Wl
[89] <3-1>MPP A 2|3 7 U] Ap42 ZAB40 59} i AP STt 2t A3
[90] M7 2 MPPE A E = d4 o AR 55 SA k], ti 94
Z1Hbol| 41 2] SUVR (Standardized Uptake Value Ratio) ¢ MPP ] 2] ¥ AP
srske] HAAS HAFACE TAL O R, BA AL 7] Ao B-1>3)
ol gl o, F4 W4 (PiB-PET ¥4 W4= PiB-PET &/4)¢} 5§ ¥l
(MPP &) & &4 ] Ap 55) Alol o] AAIS A3 8] 2428
89342 skt
[91] 1 A3}, ] 3] 2 ZHH(Global cortical)2] SUVR(Standardized Uptake Value

Ratio)3= MPP A ¢] & &4 W Ap409} G4 THA & L EF 01 (p=0.0432),
PC-PRC, |5 F7d %] (lateral parietal) 2 2| Z = 5= (lateral temporal) ROI (Z+2¢
p=0.0453, 0.0347 2 0.0226)= = 7| Ao 4 2] MPP A &] & @4 Y AB40°ﬂ
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[92]
[93]

[94]
[95]

[96]
[97]
[98]

[99]

[100]
[101]

[102]

Hk] | skl (5 4)
<3-2> PiB-PET H|o|E] 2} MPP A &] 3+ I U] Ap =2 FHAA &<l
2o A SA e P U] AP40 5 E B3 Holl EAlSE AR EEHAE

2213k PiB-PET(Pittsburgh compound B- positron emission tomography) &4 H3=
s TEE 5 A=A AFE T A A 2 &2, PET ¥4 (32 hat 2 PET
w4 (FAHa S MPP A 8] & €4 W AB40S] 55 9 AP =R Bt
371 AA el <3-1>¢ A1 9} o] ROC AHE A3t gk MPP 2] 3 374
W AB409] -5 5 Y MMSE(Z) 223 o] A3}, MPP A 8] F @ U] Ap40 55 2
& ol (whole blood) W & .2 &4 5% (Hb), MMSE(Z) 2~ 30] A3} 2 & ol 1
AR =Z2N F5, D AR402] 55, MMSE(Z) 223 o] A3t L gl s Ea2Al
S5 A7 5] 74 1E o] &5to] A 2H I HAEA S Tl o,
o| 2Bl &% pi ahe 2] 25 o838t p k= kA h e p Abe B
ROC ABE 18] 31 o] 2 X cut-off 4k (criterion)E =53} U}

[ 1]

Pixii + Paxa; +
+ l}mxml

(pi: ZE, B Al Bo: &=T)

EJEL

In P1x1i + Paxai +

PB3xs.i

(55, Bo: 5, Bi: MPP-AB402] 757, B,: MMSE(Z) 2= 310] o] A+ ‘r, B:
& EZ 2N A, x;: MPP-AB40 4k, x,: MMSE(Z) 223.0] 4t % x,: 8| Z= 2]
e
A1)

[+ 2]

logit(p) =

1
P=

14 logit®
1 A, 4 ) AB40, APA0+MMSE(Z), 2 AB40+MMSE(Z)+Hb 2] AUC %ol
MPP A &] || o]l F-7Fato] MPP A 2]¢]l ol & &4 W] AB40¢] PET ¥4 2
w45 xstr] gk vol e mA 2 &8E Ths A o] Skl S FRIE
Ao, o] = AB4O+MMSEZ)+Hb ¥ o] 7} & &8 v 2 Vet (F9 2
5 5). o, 2 X 28 3] HHA 8ol A& cut-off 4k (Criterion #1)S -3 PiB-PET
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[103]

[104]
[105]

Fd vs PIB-PET 545 7T = &8 AU (31 9). ol &
Al F 2 Apdo] F57) 1
AB40°] F%, MMSE((Z) 2=320] H N Y RS2V FLEE ZA| Y
3l A A8l A2 p ghol 0.5
[329]

\O
P
)
o
W)
)ﬁ
1
—
ol
oX,
ke
o
K3
N\
ot
4>
%2
°
b
2

P-value Imcrease in

. — o
tion s @) o) @) SO (Coefficientsy TR0 AUC C6)

Discrimina Paramete AUC  Sensitivi Specifici P-value

(B) Discrimination ability of single markers

PIC-AB 1-40  71.6% 92.3% 53.9%  <£176.50 pg/ml - 0.0042 1.9%
MMSE(Z) 76.0% 65.4% 88.5% <-1.06 - 0.0002 -
Hemoglobin ~ 64.4% 69.2% 69.2% >13.60 g/dL - 0.0741
(C) Discrimination ability of diverse markel's with stepwise procedure
l;‘eBg;ll:i]iZ PII\Z\'/E[E;O 85.9%  69.2%  92.3% >0.65 g:ggfg <0.0001 3.4%
Vs PIC-AB 1-40 0.0178
PiB-PET . 71.6% 96.2% 50.0% >0.39 0.0502 0.0042 1.8%
positive Hemoglobin (cxeluded)
Hl\grl\rjlosg]?(()ii)n 83.1% 73.1% 88.5% >0.60 88(1);(3) <0.0001
PIC-AP 1-40 0.0029
MMSE(Z) 92.5% 80.8% 92.3% >0.59 0.0009 <0.0001 5.6%
Hemoglobin 0.0071

<3-2-1>PET 44 VSPET &4 74

Aabat o] Bt p 32, A1 2] 19 By 57=-15.8345, B;: MPP-Ap402]
Al 97=-0.062340, B,: MMSE(Z) Z=30] 9] 7 57=-1.30872, f3;: 3l Z.& 211 2]
Al57=1.85886, PET 24 i 2] 3 i MPP-AP40 4k: x,=175.95, PET &4 7+ 2] %+
MMSE(Z) 2=7.°] 3k: x,=0.20988 'L PET 24 2| < & =224 3L x,
=13.51155 Y 3te] 3k In(1/1-p)Eko] -1.511910264 o] L&, o] & 2] 25
%3], PET &4l /A &2 H i, =, PET 249 AArvte] A+ p 3421 0.18%
T3 ). cut-off k-2 A A2 3Fo], P17 % (sensitivity) 2 &-0] % (specificity) 7}
5% oW & W 3}= cutoff gF 7o E oW, 81] 3 10 B 3 11 (3 112 cut off
T3S gl gt slojohat o] vrebd 4= St =, Xwk o] Al E| A o] B E = cut
off 77+ 0.53 W*] 0.590], o] = PET &4 2] A+ p gkl ¥l &l 194.7% WA
224.5% 7}k gholth whekA], PET &3 72 34 p gkell Bl sl 194.7% WA
224.5% R} A1 A S7FePH PET Aol kol et 5= 9t} o & &
194.7% K.t} 2h2 2 713 74 -9-oll = PET YAl o] 2Fa I etksk 5= gl Ak,
2245%R.TF =2 %% Z 7163 S o= PET YAdol et Aaad 5= o) &,
PET %Al 0 & X3l ™ PET Al w2 H i p a4k thy] E7F&0] 194.7% A
224.5%7}F ¥ o] oF PET A 0.2 a4 9l= Al g d o] Qlth= 31-& 9| gt}
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[106] [3%210]
Criterion Sensitivity 95% CI Spechaly 95% Cl TR IR
>0003376866 100,00 6.5 - 100.0 0.00 00- 132 T.00
>0.062204597 100,00 6.8 - 100.0 36.46 202 - 59.4 162 0.00
0,064 160663 .15 8.4 - 99.9 38,46 20,2 - 50,4 1.56 0,100
30.16022533 %.15 0.4 - 99.0 57.60 6.6~ 6.6 227 0.067
30,1 765630597 .31 ZEEEN 57,60 369 - 76,6 PAE] 0.13
G221 072 7T .51 743691 .55 W3-8 267 C12
[>0.259679704 88,46 696 - 976 55.58 43 - 62.8 256 015
0. 378303556 56,46 B95-976 75,06 527 - 06.4 329 016
>0.405163471 34,62 &1-%56 73.08 52.2 - 6.4 314 0.21
0.53226055 8462 1 -%E 56,46 59.6 - 976 733 017
35,5605 70006 30,77 06 - 354 5545 555 - 91.6 7.00 02
>0.586259895 80,77 60,6 - 93.4 92.31 74.9-991 10.50 0.21
>0, 620455654 73.08 2L 604 5251 745 9.1 9.50 0.29
0646055548 75.08 oo - 658 .15 0i-00 75,00 0.8
0, 713530251 50,23 B2 - 657 .15 04 -%.9 8,00 0.32
30, 720265525 50.03 B2 - BT T00.00 6.6 ~ 100.0 .31
[>0.99s853015 0.00 0.0- 132 00,00 B6.8 - 100.0 7.00
[107] [F11]
Criterion |Sensitivity|95% Cl |Specificity|95% Cl | +LR -LR
>0.53 |84.62 65.1- |88.46 69.8- |7.33 |0.17
95.6 97.6
>0.57 |80.77 60.6- |88.46 |69.8- [7.00 |022
934 97.6
>0.59 |80.77 60.6- (92.31 74.9- |10.50 [0.21
934 99.1

[108]

[109]

[110]
[111]

[112]

271 AdaE T, MPP A 8] 5 &4 U] AB42 B AB40 -5 5ol whe
e g 0% 91X 5 elo) thE FA ¥ (490, MCI R AD)Sh el o=
o2 el ABQ]% bl OqT(PET kA 1 PET /Ké) T 52 9le8 <k 4= oh;}(_,~
6).

<Al el 4> TCEPE 71 X 83h= MPP A gl ol 2§ Dol Ao A A&
<l

<4-1> TCEPE F7}& ¥38l= MPP X&) & S 3tAp 4

AF7] <A Aol 1500 A & o] in virro A Hi & ABell ZZE H| o} A, 3~ 0} Efol A
2+ A 91 TCEP(tris(2-carboxyethyl)phosphine) (Sigma Aldrich, CA, USA)E

33 MPPE 242} 3mM A 2] & § /20| A 304 &t <15 o] A 8l ar Ap42
2 AB40= H sl

A3}, in vitro “FE ol A Q17F A L TIHSA)E A2l gk Ap42 2 Ap40°]

M

g >‘.u
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[113]

[114]

[115]

[116]

[117]

TCEPE A& A| ARS 557t 7o, Olbiﬂme~*zH}}‘°‘Hﬂk43x}
TZ2E B sto] ol A% 2 S H ] U= ARE FolFo 54 7 E ARY
G TR Ao ® g Hd@ﬂmfﬁi@ﬂ%%mﬂﬁEﬂmﬁé
Ae]sHAl B A& w Ap40S] 55T St Rl o, o= 4Rl Y 2 E
Fo]F O EM AR409] FETF F7Fe Al o2 waElth (5 7B). of-& ¢, H|
A A Abgkol DAt A Ap429] w50l thal mHrt gl oy o= 1A 9
A34A AP Aol AR EA = DS o] &3 Al A <] xfolefar
e

<4-2> TCEP 57} A 2] ol gt A &% Z- 7+ 7 PIB-PET ©| 1| %] tl]o| & 2}-¢]
% A A

¥mﬂﬁ4mﬁﬂ*% ! PET =4 o= T8 3817] 95t = H oA,
X 2~vtelolA] 2 TCEPE X816} MPPE Al ¢t T4 2] Ap40 s =5
g =, TCEPE A 9| &+ L2 g)|o}A] 2 FE A ubelolA| & ¥ 3H3H= MPPE
A2l gk I W AP40S] F 55 Wl 4hE 775HS] PiB-PET =70 tl|o| E] &}
H| a3} 3 T

1A, EEHokA| A vetol A RE 3 8Heh= MPP A 8] 5 E 4 W Ap40
S5 H U TCEPE X 3131= MPPE Al st o 24 gAakat2l 7l A2 &4 W
AB409] lc_I:7]_ PET _CL/H 1111 PET O]:/KJ o] /\1 3 Tl:]‘ ]}\1 ?5:]}1 0}71] 27]_3%]-2 %} Z,:
AN 7, A W o] PET A <1 7R A wtoll A TCEPel o] 3§ &7 ] AR
Z7FeFo] & A3t o) W), cut off(criterion) 4L >9.240] 1, o] & =3,

Z 2 olAl @ EAvelolA RE E 85 MPPA ] ol 9] 3 Ap &= B U} TCEPS
3EEE MPP A 2ol &3l F7Fs AR 7} 9.24 pg/mlH.t} AW, PET $A 1<)
MAL FEo] & 42 & Jom, /it ee} So| = 7247} 87.50% 2
70.59% %At (5= 8)

PiB-PET %/ ol A 2] AB40°l o g TCEP f.%+= PiB-PET &/ ¢l v] 3
=%} (F4p<0.01). ©] 2 =3l], o] F ADE ] A3t FHo] A H o R H& PAbd
Woll A 9] PET %4 2 PET 74 9] 2ol 7hs ke & 7 AT o) = B4kt
ol A = 2] AR =2 (plaque)’} B2 A9, TCEPE X2 dt N 14 0] &
U REGE & AALghT) 5, 3h29] o JA40& a17be] H] 8- Eo] B A et
tﬂoﬂ 0 E(,H _Q_o] o}7ﬂ 744/\]—-7— Lﬂoﬂj\i PET Ol:H m 0 /H g ?rLtgal— 2= 0] =
7Hs & Al g
A4 0l 47154

o U2 Aol A Au ghxfe] Kol f-88kA o] -&E 5=

ﬁ
Y

ox \il
@

hyA

(o

o
ol >~
rO*'

lr

.
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379
37311  ZEHolA AAA % E2afetolA A A o] =3 S
W AP (amyloid beta) 559 EFHAE AAAT] =, 4 AAe] 24 E.
[ -3 2] Al 18l AAA, Z7] ZEE LA A A W EATEfolA| A A 7F 1:1
=)

(viv)E 3238, 8 Ul Ap 559 TTHAE AAaA7 =, 8 AA Y
A E.

[%d 73} 3] A 13} == A 23] 9lo] A, TCEP7} #71& 23t 4 W AR 5% 9
RTEHAE A=, @ A 2 E.

%87 4] D @A 2 AYRJNOZRY Feld A AEel A 13 = A 2% A
AAe 227 F G W ApR2 =& AEstan 2
2) 7] AEE A A Ap42 ST A9l el W) Ap42
W55 ki vlalske], 8.0% Z#sto] hagh A - 65% o] /d o] ol =

(specificity)°l| 5] MCI 342 o &332, Q1A 7] 5 o4& Hdbksl= .
77~ 5] Al 4gkel Ao A, F7] 2ol A= A gAe] D U] Ap42 =7}
A3 4 W Ap42 B t-s = gkt vlalste], 8.0% WA 11.0% FA g
A5 65% ©)’42] 5ol E 75% o] /g2l W7 (sensitivity) | Al MCI
AR o SebE, 1A 7] 5 ol ds HdbshE W,
73 6] D AP L AN 2T HejE @ AEd A 13 = A 28
AAY 2= 7 S WAL 55 g
2) 37 A= @] €4 ) Ap42 F }7‘ 2
Hs 5 gt vl ashe], 9.0% Fhsho] FHAast 45 70% o)<
%O]E@V‘i AD 32} = o S8, QIA] 7] 5 o) /dE xldhehE W,
(73 7] Al 63Fel] JAA, 7] 2yl A FEH 9@ Aol DA ] Ap42 57
*JOJA I W AB42 H s k3 vl aLske], 9.0% WA 21.0% A g
739-70% ©]/32] Eol i H 80% o]/l RiFtol A AD $HA}E o S5h=,

=

o

NA 7] 5 o) xdksh= W,

7% 8] D AP L AN 2T HejE @ AEd A 13 = A 28
AA 24 ES 7 84 | A2 & AEshaL 2
)37 AEE 9dA 4 U ApR2 5 7P A1l 4 Ap42
H w5 3 v 1 she], 8.5% F3aho] st A9 65% o]l
Eo| Lo A CIMCI 2 AD) $HAF & of| Z3}=, 21 %] 7] 5 o| A& A whali=
H}

h=
%414 9] A 88kol] Qloj A, A7) 2)oll A A& T Ao FA U] Ap42 5571
Aarolel W Ap42 HtE % kvl nisked, 8.5% WA 10.0% 743
9 65% ©] /\01'9] = Ol o=l 75% Ol ”4 w7 ol A CL(MCI 2 AD)

(7478101 1) YA 2 zé/\o]'?_]p—i*l‘a fﬂlﬂ f;iﬂ AZol A 18} =i= A 239



20
WO 2016/175625 PCT/KR2016/004572

AAe 24E2 7He 5 4 W AB40 5 =5 =5l
2) A PARTE FolE dof MERYEH S EE2NHD) FRE
A8,

=

3) 7] DO A Ul A0 E5, 7] 2)9] R EEY v W
MMSEZ=320)(2)E 317] 2] 1 R 2] 20 4 §3}e] pgh& 53}, &
4) 471 3)9] pkol, PET &4 2 MA 59 37 pgka} 6] 3} 190.0%
ol 27}6*73% 85% ]-2] ol 1ol A o] Ap7E FHAd Ao

o) ks, ¥ o] el oA Q) Ap 4 o] & K dehis Hgﬂs.
[/“/\1 1]

Pi
) = Po+Pixei + Paxa; +

In (1—Pi

B3xa,
(pi: 28, o 57, Bi: MPP-ABR409] 75, B, MMSE(Z) 2= 9] A5, Bs:
2o A5, x: MPP-AP40 L, xo: MMSE(Z) 2= 39 3L 2 x5

& 222l =)

[72] 2]

logit(p) = T pi
1

P=

1+e—logit(p)
P97 111 A 108 oA, 7] 3)9 pakol, PET 43l AAlE 52 FF prkat
H] 5}0] 190.0% WA 230.0% 57 75 85% o] 9] ol 2 75%
ol 4ol R E A A K] Ap7E HHE AL of Zahiz, ¥ o] Wl
AP FA ARE A sh= W,

(@121 D AAARTE Feld D AEe Al 13 S A 2% A 2 =S
7He 5 d4 Wl Ap40 5 5= E HEshaL
2) HAARTE Feld 2 A Eel Al 3@ AAe ==& e

24 W Ap40e] T8 AEsH; 3
3) 71 1)l Ap40 -5 5= 2} vl alsto] 4] 2)ﬂ AB402] 557} 8.0 pg/ml
ZF F7Feh= A5 65% Ol H Eo| 5 2 80% o/l W50 A] o
AB7].Z;<4_?_]74 O 7 A F8h=, WY Ap F4 o5 Adshi= Ui,
[ 38 13] 1) Al 161 = A 238l A quqg] ZA B2 A e 18 A2 R E
Zol A AEF AR SR YA RE He)d g UF
#h, 2 Z g xle] MMSE(2) 43S 8 8h=

£

i
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ﬂili
H o
=
off e
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A. MPP-AB1-42 (CNvs Cl)

wlilE 0

Criterion: 549.90 pg/ml
(Figure 2C, M3)

A
{ 1

Clinical diagnosis

CN MCI AD

MPP-A( 1-40 with
MMSE(Z) & Hemoglobin
(PET+ vs PET-)

AT 0833

Criterion: >0.59

(Figure 4B, M3)

(-) 134 (+)13d

{ J
l_r_) !
MPP-AB 1-42 (CNvs MCI) MPP-ApR 1-42 (CNvsAD)
AL DT AJLE 0,387

Criterion: £50.24 pg/ml Cr-ltenon. 549-999/"“
(Figure 2C, M1) (Figure 2C, M2)

sisoubelp jesibojoyjed

Medical check up (collecting blood samples and basic subjects information)

}

Do you want to take the Mini Mental State Examination (MMSE)?
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