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LC-MS/MS MRM

nanoLC-MALDI TOF MS
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II

MCI

40
2001
MCI 5-Cog
5
2012
2D-
pnHPLC MALDI TOF MS/MS (Ultraflex, Bruker Daltonics)
2D-nanoL.C-ESI TOF MS/MS (Q-STAR, ABSiex) iTRAQ
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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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NDC — NDC NDC — MCI MCI — MCI

(n = 46) (n = 15) m=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 10.5+2.6 9.9+0.5 11.6+0.4
BMI 226+26 24.2+45 224+44
GDS 2.0+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%)
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MCI  NDC MCI AD

2012
; NDC, Non-demented
control MCI 2001 2005 2008
2009 2005 2008
NDC 3 NDC

NDC—-NDC NDC — MCI MCI — MCI 2005

NDC—2008 NDC 2005 NDC — 2008 MCI 2005 MCI —2008 MCI

Validation 2009

2012
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LC-MS

NDC
ADPEP1315 ADPEP1250 ADPEP1039
NDC
2D-uHPLC MALDI TOF MS/MS (Ultraflex, Bruker Daltonics) 2D-

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

2D-L.C 1 SCX 6 fraction 2 C18

2D-uHPLC MALDI TOF MS/MS 5 mg 10 mg
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2D-nanoL.C-ESI TOF MS/MS 2 mg

AD 10
NDC 9
500 ul
25 ul
NDC
5
ADPEP1315 ADPEP1250
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1PS

Kondo T, Asada T, et al., Cell Stem Cell, 2: 487, 2013)

LC-MS

nanoLLC MALDI TOF MS

ADPEP1315 ADPEP1250 ADPEP1039

25 ul nanoLC MALDI TOF MS/MS

(Ultraflex, Bruker Daltonics)

lpl 5pul 10pul 20 pl

40
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nanoLLC MALDI TOF MS/MS

UV 210nm \Y min
\Y 1l 5 pul 10 pl nanoL.C
20 pl 40
min \Y 10 pl
20 pl
40
1 ul 19
1 ul
nanol.C
5ul 10 pl 20 ul
5 ul 10 ul
20 ul 10 pl
20 ul
ADPEP1315 ADPEP1250 1pul
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ADPEP1039 5 ul

\2]

0.8

Voltage

T T
60 80

. [min|
Time

nanoLL.C MALDI TOF MS/MS

13 nanol.C

MALDI TOF MS/MS UV210 nm

Vv min min

05 u 1T pl 2 4w
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MCI

MCI

Luminex

Luminex 3

500

n—

Luminex®200xPONETR®3.1
Luminex 200
(selected from HNDG1-36K; 3 plex)

1 : 40,000 dilution (use 5 pl serum at first dilution step)
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Stepl: 5ul Assay Buffer 995 ul 1.5 ml

Step2: 5 ul Assay Buffer 995 ul 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%)

-39-



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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Candidates Results

Protein A Decrease trend in MCI and AD
Protein B Decrease trend in MCI and AD
Protein C Increase trend in MCI and AD
Protein D No changes

Protein E No changes
Protein F No changes
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AB

AB

LC-MS/MS SRM (MRM)

2D-LC-MALDI TOF MS/MS

( ) MCI, AD

LC-MS/MS SRM (MRM)

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 fHppm

e > i'@:‘..,% .

Select precursor Select fragment

Fragmentation

/ %9%%8%9% 9%9/

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

LC
MRM
MRM 13
Q1 m/z of precursor ion Precursor ion ( ) miz
) Fragment ion ( MS/MS
Q3 m/z of fragment ion
) miz
CE Collision Energy \%
ESI
DP Declustering Potential
)
EP Entrance Potential Q0 W)
Q1 Q2
CEP | Collision Cell Entrance Potential | (V) (Precursor ion)
Q2 V)
CXP Collision Cell Exit Potential (Fragment ion)
MRM
MRM infusion MS/MS
Precursor ion (Q1) m/z fragment ion MRM
on (QS) 13 MRM
Si
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MRM

Marker Name Q1 Q3 DP EP CEP CE CXP

(m/z) (m/z) \%) \% W) W) W)

| .AD1008 64603 763.93 41 8 26 25 32

AD1008Si 648.04 76693 56 6.5 24 25 32

, .AD1025 53893 96845 46 5 28 23 38

AD1025Si 540.93  968.45 41 9 50 23 58

, AD1042 520.87 44980 26 7 24 23 6

AD1042Si 523.88 45250 26 75 26 23 6

, AD1046 856.92 72027 5l 95 40 37 30

AD1046Si 859.93 72628 51 105 36 39 32

AD1048 116352 103647 71 85 42 45 44

> ADi0IES: 116652 104248 76 105 44 45 44

s AD1049 51228  629.37 31 8 18 23 8

AD1049Si 514.62  636.39 41 6 18 21 28

- ADPEP109315 77688 79638 51 8 36 33 36

ADPEP109315Si 780.39  803.40 56 8.5 32 33 36

o ADPEP421488 72538 104653 36 85 30 29 42

ADPEP421488Si 72738 105254 36 7 26 27 44

o ADPEP1315 74437 118757 41 7 30 27 52

ADPEP1315Si 74737 119259 36 8 32 27 48

. ADPEP12neu 94202 143583 51 9 46 35 56

ADPEP12neu-Si 945.02  1435.83 51 10 40 33 58

., .ADPEP1396 78137 90946 51 95 30 33 38

ADPEP1396Si 784.38 91547 51 95 32 33 40

.5 ADPEP1039 638.80 107249 31 9 28 27 50

ADPEP1039Si 642.30 107951 36 9 38 23 48

ADPEP1250 716.80  452.24 16 10 28 37 6

L P RPT5508: 720.30  452.24 86 65 28 37 6

MRM Oasis MAX pElution
plate MAX MRM

6 Oasis HLLB pElution plate

-46-



25 ul Oasis HLB

uElution plate MRM

AD1025 ADPEP109315 ADPEP1315

Oasis HLB pElution plate

Oasis HLB pElution plate
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Oasis HLB pElution

Analyte Av?ijfz t‘:)r .
1 AD1008 7210
2 AD1025 10.55
3  AD1042 418
4 AD1046 1120
5 AD1048 790.5
6  AD1049 368.5
7  ADPEP109315 40.65
8 ADPEP421488 1063
9 ADPEP1315 16.86
10 ADPEP12neu 1054
11 ADPEP1396 1765
12 ADPEP1039 737.5
13  ADPEP1250 665

40 fmol/ul
0.02 fmol/ul 40 fmol/ul
4 fmol/ul

LC-MS/MS
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(n=3)

6 ADPEP1039

LC-MS/MS ( ) Is

R?=0.98966

y =0.02209 x x + 0.23103

| R®=0.98966
‘ Internal Standard (Stable-isotope peptide) ‘ %
8 8 8 I=] = I=] 5
R
<
> D> 6> o
JUUUUivy e
[ BLK DB g
peptide conc. <
0 50 1000 1500
Pg
) ADPEP1039
)
Double Blank (DB) Blank (BLK)
( )
30 pg/ml

30 pg/ml 100 ng/ml

-49-



Dynamic range

(pg/m)) (pg/m)) (ng/ml)

AD1046 34.24 34.24 0.035 - 68.52
AD1048 46.52 46.52 0.047 - 93.06
AD1049 30.68 30.68 0.031 - 61.40
ADPEP1396 31.24 31.24 0.032 - 62.47
ADPEP1039 25.52 25.52 0.026 - 51.06
ADPEP1250 28.64 28.64 0.029 - 57.30

MRM

(1 pmol each) 40 1 MRM 20
(Retention time)
(Area) (Ave.) (SD) (CV, %)
CV 2%
UFLC AD1046,

AD1049, ADPEP1396, ADPEP1039 CV15%

2

(AD1048, ADPEP1250)

CV  20%

MRM
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Retension time (min)

Area (counts)

Ave. SD CV (%) Ave. SD CV (%)
AD1046 5.98 0.08 1.39 3481.05 406.41 11.67
AD1048 8.24 0.10 1.23 241.09 83.68 34.71
AD1049 6.08 0.06 0.98 7228.30 821.80 11.37
ADPEP1396 7.16 0.10 141 3578.05 398.30 11.13
ADPEP1039 5.19 0.07 1.27 6665.71 588.95 8.84

ADPEP1250 4.96 0.06 1.20 767.42 154.94 20.19

NDC: Before onset MCI After onset

MCI
2005 2008
AD1008 MCI

ADPEP1039 MCI

ADPEP1250
MCI
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Oasis HLLB uElution plate

MCI AD
LC-MS (MALDI)

iTRAQ LC-MS (MALDI, ESI)

prothrombin, neurexin, protocadohelin

complement Ab

Focused proteomics

MCI AD
AD vs. 92%, 70%
MCI vs. 90%, 50% MMSE

96%, 85%
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70% MMSE

95% MMSE24-30 MCI

MCI
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