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Verification of biomarker ADPEP1250 by Tone longitudinal analysis using
non-labeling method
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LC-MS/MS MRM

nanoLC-MALDI TOF MS

21

nanoLL.C ESI-TOF MS/MS
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Qq-'TOF MS
3 120
Group 2001 2005 2008 2011

1 NDC NDC MCI MCI 17
2 NDC NDC NDC NDC 85
3 NDC MCI MCI MCI 18
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200
20 30
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MCI

MRM-LC-MS

MCI

iPS

MCI

2012 MCI
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MCI

LC-MS/MS MRM nanoL.C MALDI-TOF MS

e APOE4 AB
MCI

2019
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II

MCI

2001
MCI 5-Cog
5
2D-uHPLC MALDI TOF MS/MS (Ultraflex, Bruker Daltonics)
2D-nanoL.C-ESI TOF MS/MS (Q-STAR, ABSiex)
i TRAQ

AB synaptotoxin
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2001 2005 2008 2009
Normal 1270 813 542 98
MCI 382 211 92 70
1652 1024 634 237
2001 2005 2008 2009
Normal 705 645 500 —*
MCI 194 153 90 —*
899 798 590
*2009
5-Cog NDC MCI
MMSE
2001
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AD 20 AB
AB
AB
AD AD MCI due to AD AD
MCI
MCI AD AB
APP AB CSF
AB
AB
apoE apoAl apod
apoE 299

€2 €3 ¢4 APOE2, APOES,
APOE4 €4 4
AD 2 3 4 12

AD apok
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AB ApoE

ApoE
HDL apok
apok
E2>E3>E4 Ap
BBB
apok ¢4 CSF
CSF
apok AD
ApoAl HDL
apoAl  HDL

(Barter, et al., 2004) AD apoAl CSF AB

APP AP AP
apoAl Ap A
APP/presenilin 1

(PS1) Tg  APP/PS1/APOA1 Tg

apoAl AP APP/ PS1

(Lewis, et al.,
2010) AD apoAl
apoAl AD
APOA1 AD
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Apod

study GWAS

AD
BBB AB
APOE  APOJ

AD

C3a C3b

GWAS

C3

clusterin

genome-wide association

CLU APOE AD
Apod 75-80 Kda
427
40 kDa « B
(Yu and Tan, 2012) Apod

Apod Ap
APP tg AD
Ap

Apod  ApoE AB

C3
C3b CR1
CR1 AD
C3 AD
CSF C3 H AD
ELISA

C3b
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AP

C3 C4
AD APP C3
Ap
(Wyss-Coray, et al., 2002)
synaptic pruning C3 CR3

transthyretin; TTR
4 64 kDa
TTR
TTR AD

1994 TTR A

AD TTR A
TTR
AD TTR AD CSF
AD TTR
TTR AB
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sequester

AD

Apolipoproteins
Ap clearance ApoE, ApoA-|
Microglia CR C3 ApO‘J

—— Lipid
Qe © Il - <.——J . Transport
' CSF Plasma

Complement

& .
i B ERTR
CSF ' Plasma
5 Sequester protein

Amyloid Precursor Protein
- (APP) cleavage )

sequester
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NDC — NDC NDC — MCI MCI — MCI

(n =46) (n=15) n=9)
Age (2005) 75.2+ 0.7 75.5+2.0 74.0+ 2.7
Age (2008 ) 79.1+0.7 79.3+1.9 77.5+1.3
Gender (Male/Female)  25/21 2/13 3/6
Years of education 10.56+2.6 9.9+0.5 11.6+£0.4
BMI 22.6+2.6 24.2+4.5 22.4+4.4
GDS 20+ 1.7 3.1+0.8 2.7+0.9
Cigarette smoking (%) 16 (34.8%) 1(7%) 3(33%)
Alchohol (%) 21 (45.7%) 2 (13%) 3(33%)
History of disease (%)
Cardiovascular disease 3 (6.5% ) 0(0%) 0(0%)
Diabetes mellitus 4(8.7%) 0(0%) 1(5%)
Hyperlipidemia 1(2.2%) 0(0%) 0(0%)
Hypertension 8(17.4%) 4 (27%) 3 (33%)




LC-MS/MS

Verification of biomarker ADPEP1250 by Tone longitudinal analysis using Novel peptide marker PCDGA; AD1089
non-labeling method found by longitudinal study
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SDS-PAGE

LC-MS ng/ml

"Focused proteomics’ "Peptidomics’

"Focused proteomics’

"sequester 7
“sequester 7
neuroprotective Ap
AD
AD
Luminex
2001 2005 2008
2001 NDC 2005 2008
Stable MCI 2005 MCI
2008 MCI
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Numbers of participants in Tone cohort

2001 ———> 2005 > 2008
Normal Normal Normal
n=1,270 n=3813 n =542
14— MCI > MCI
n=211 h=92
Paired serum samples from Tone cohort
Group 2005 2008 Sample sets
NDC during followup| NDC =) NDC 20
NDC to MCI NDC =) MCI 15
MCI to stable MCI MCl = MCI 9
”sequester
7 MCI
MCI MCI AD
TTR apoAl C3 NDC vs. AD receiver
operating characteristic ROC area under curve AUC
0.73 0.67 0.83 NDC vs. MCI 0.68 0.65 0.66

TTR apoAl C3

NDC vs.
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AD 92 68% NDC vs. MCI 90

50% MMSE
NDC vs. AD 100 96% NDC vs. MCI
87 82% MCI AD
AB “sequester
CSF
AD MCI

Protein Changes in MCI and/or AD
ApoE decrease in MCI and AD
ApoAl decrease in MCI and AD
Apod increase in MCI and AD
C3 decrease in MCI and AD
C4 no change
Complement factor H no change
A2-macroglobulin no change
TTR decrease in stable MCI and AD

E 4
Validation
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LC-MS

NDC

NDC
2D-uHPLC MALDI TOF MS/MS (Ultraflex, Bruker Daltonics) 2D-

nanoL.C-ESI TOF MS/MS (Q-STAR, ABSiex)

2D-LC 1 SCX 6 fraction 2 C18
2D-uHPLC MALDI TOF MS/MS 5 mg 10 mg
2D-nanoL.C-ESI TOF MS/MS 2 mg
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AD 10
NDC 9

500 pl

25 ul

NDC
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LC-MS/MS (ESI)IZ&HADf#AR . CSFAESUIZMEIZ#H 1+ HADPEP131508:&
BN BEBRERTFREDERR

Signal peptide Extracellular

Netfs

ﬁ
ADPEP1315
(LC-MALDI-MST#8H)

; Transmembrane ; Cytoplasmic

: [ —
i ——
AD Bnrine———————— ADN Brain
- AD CSF ADN Plasma
Cm AD Serum
12
5
ADPEP1315 ADPEP1250

LC-ESI TOF MS/MS
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MCI

MCI
Luminex
ADPEP1315 ADPEP1250 ADPEP1039 AD1089
Luminex 3
500
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n=2

Luminex®200xPONETR®3.1
Luminex 200
(selected from HNDG1-36K; 3 plex)
1 : 40,000 dilution (use 5 pl serum at first dilution step)
Stepl: 5ul Assay Buffer 995 ul 1.5 ml

Step2: 5 ul Assay Buffer 9950 1ul 1.5 ml

1 : 2,000 dilution (use 5 pl serum at first dilution step)

Stepl: 5ul Assay Buffer 495 ul 1.5 ml

Step2: 10 ul  Assay Buffer 190 pul 1.5 ml
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NDC — NDC NDC — MCI MCI—- MCI

(n = 20) (n=15) =9
Age (2005) 75.7+1.9 75.5 + 2.0 74.0 + 2.7
Age (2008 ) 79.4+1.9 79.3+1.9 77.5+1.3
Gender (Male/Female)  7/13 2/13 3/6
Years of education 10.3+0.5 9.9+ 0.5 11.6+0.4
BMI 22.6+2.4 24.2+4.5 22.4+4.4
GDS 2.1+04 3.1+0.8 2.7+0.9
Cigarette smoking (%) 4(20% ) 1(7%) 3(33%)
Alchohol (%) 7(35%) 2 (13%) 3(33%)
History of disease (%)
Cardiovascular disease 1 (5% ) 0(0%) 0(0%)
Diabetes mellitus 2 (10%) 0(0%) 1(5%)
Hyperlipidemia 0(0%) 0(0%) 0(0%)
Hypertension 3 (15%) 4 (27%) 3 (33%)
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2005 2008 2005 2008

MCI 2005 MCI 2008 MCI
2005 MCI 2008 MCI
2005 2008
2005 2008 MCI 2005
MCI 2008 MCI
2005
2008
2005 2008 MCI
2005 MCI 2008 MCI
2005 2008

(100 pg/ml  60~70 pg/ml
) MCI
(50 ug/ml )
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Longitudinal analysis in Tone cohort

500

TTR Concentration (ug/ml)

400

300

200 +

100

NC—NDC NC—-MCI MCI—Stable MCI

Cross-sectional analysis in Tone cohort

500

'y
=3
=]
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3
o

100

2008

300 +

- p=0.01
4 . one way ANOVA
s
]
: : -+
M 3
.

NC MCI Stable MCI

2005 2008 MCI
2005 MCI

MCI

NC vs. MCI

100 -

80 -

60 -

Sensitivity

40

20

1
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1 1

0
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100-Specificity
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Cross-sectional analysis in Tsukuba cohort

TTR Concentration (ug/ml)
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1000

. p=0.05%X10-
800 | ¢ . one way ANOVA
600 | : i .
4
i <+ |
400 . l T
NC MCI AD
2005
2008 MCI

MCI



[AD vs. NC] [MClvs. NC])

Coefficients and Standard Errors Coefficients and Standard Errors
Variable SE P Variable SE P
TTR 0.002451 0.02139 ApoA1 0.0007481 0.02713
Complement 0.01615 0.003979 Complement 0.01077 0.01713
Percent of cases correctly classified Percent of cases correctly classified
Actual group Predicted group '::::r::: Actual group Predicted group ':zm:
0 (F4) | 1 (78 0 (FA8) | 1 (78
Y =0(NC) 15 7 68% Y =0(NC) 1 1" 50%
Y=1(AD) 3 34 92% Y =1 (MCl) 4 35 90%
Percent of cases correctly classified 83% Percent of cases correctly classified 75%
NCO # B #E% IELKNCE FIFEL /- HERG NCO # B E# IELKNCE FIFELI-HERI
68.2%¢ & TIEL DY, ADZE92% D ERE T 50%& &KLy DY, MCIE90% D RRE TR
BRHTBEHTES, CENTES,
8
Focused proteomics
MCI AD
AD vs. NC 92%, 70% MCI vs.
NC 90%, 50% MMSE

96%, 85%

_41-



AB

AP

L.C-MS/MS SRM (MRM)

2D-LC-MALDI TOF MS/MS

( ) MCI, AD

LC-MS/MS SRM (MRM)

50

LC-MS/MS SRM (MRM) MRM

UFLC MRM
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MRM 2D-LC-MALDI TOF MS/MS

LC-MS/MS SRM (MRM)
MRM
MCI AD

MRM

LC-MS/MS SRM (MRM)

[ QTRAP-Ms

Q1 Q2 Q3 jpHm

BT L b
=

B
ol

Select precursor Select fragment

Fragmentation

LC-MS/MS SRM (MRM)
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Before onset

2008

MCI

MCI

Concentraton (ng/ml)

MCI After onset

AD1008 MCI

ADPEP1039 MCI

Peptide marker AD1008 (
: p= 0.009703I D=220E4
3,500 — !
3,000
2,500 ;
2,000 - R : e
: g .
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NC MCI AD
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1 ADPEP1025 RlT AD1048 T 1
-] ADPEP1039 G yT ADPEP1396 th } Specific protease

Peptide marker AD1025,1048,1396

R=538E5 - 3026, p = 0.016037 p = 0.005327 p=000747 p=4.66E4
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Oasis HLB pElution plate

MCI AD
LC-MS (MALDI)

iTRAQ LC-MS (MALDI, ESI)

prothrombin, neurexin, protocadohelin

complement Ab

Focused proteomics
Al, ;
C3

MCI AD

AD vs. 92%, 70% MCI vs.

90%, 50% MMSE
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96%, 85%

70% MMSE

95% MMSE24-30 MCI

MCI
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