52 : 1332

<V VARYY L (3)—11—4> R TERE OB - Z OWRREL N A F~ = —DFFEEZHIEL T

IN—F VI VIROINA v —H—DRFEEZHIEL T
W R

(BEER % 2012;52:1332-1334)

Keywords : A A <—H—, N—F UV U, o=V X7 LAy, F)IT<—,

N=% v 9% (PD) OlIL, ERZEOIEBZRIED)
FEERBEMROMTE Z~85% THSHZ L'hHd, 0
WHIEALE KT 2N, A= —(Far— b= —)D
FFEATRD HNT WD, 512, TEDOHEIZE Y, IMFHE
PDIZBITAMHELE IS oY X 7 LA v OREERITED)
BEOHBUNICIEE o TWAZ LW SRIENTED?,
ZDE) RBERORMELE LS ZONENL F—H =N
B s, L REobEE X OEEHEROF IG5
LUREIC R B L EZ NG, BN v —h — DR
IZBWTIE, — 8IS, 37Tl ST 558 o f H B
GIHNAF—=h =L LTHEAMETDH % »Hatd 2 T8
(Al 53 DFRNT /targeted analysis) BSEH T 5 25, LED
FIIZABITUTF I A0RRGMERICLY, 7/
LT A PRS2 IR EL O T T T4 — AR 2 &
N4 F = — ORI (R unbiased profil-
ing) $HILBMREICAR-TETVD.

I. {ZEDFD&E (targeted analysis)

1) o-¥ X2 LA~ (a-syn)

bt b EEHE T o-syn @ ELISA 12 & A E& 1%, 2006 fEI125H
LB GolcENRYTH Y, AL KL T, PD
B TR o-syn IRE2MEK T LCTw/z®. PD CTHEW o-syn
PET T 20T & L CIIMEE~DOLAE D free D E
M o-syn T ERTWABZEPFENTHLEERZ. FD
#, 2010 ZE DO TIX, o-syn OBEHIEEL I, TR O M3 D
AV IF—Ta Lo TRELHMT B LAREN
2. NEFUVC VBEEORE P IV ERET A E PD
HCIZIERNIRIEL ) DABRIEMETH - 720, Lzd> T2
NFTOMM o-syn B/ L-REDREN—F L b o7z
DIF, MDY 7 I A= a YHPENTHLUEERD 5.

F72, TIVINA =P E L RS, TS asyn ) T
< —ZEDPD BEMBIIB LRSI L > TEET
HDB%HHIE, FNIEPDORRERIIC L DR NL 4
T—=Hh—=t%bXTTHE. bhvbhud, assyn ) Iv—%
€3 5 single-antibody sandwich ELISA (SAS-ELISA) &
W) R HEFUTSEER T TRZE L7 (Fig. 1A). ZOHETR
W& DREWT o-syn ) I — 3R IREE (28 1) L LBERL

TaTEFITA

TPD# (326 THEIZHMLTCWw/z2L (Fig.1B), &5
B D o-syn ) T — & totalo-syn Db E L B 2 &
TPD # & 5 BB 2 & 906%, 4% P 89.3%, ROC (re-
ceiver operating characteristic) ###7C® AUC (area under
the curve) #0948 &, EXbDTHWRIESITHEITEX /2
(Fig.1C) Tt ZHE LY. T L) il osyn+ Y I
Y= PD DN F~x—h—,L LTEbDTHAME GV
MDD %25, SHOKBUENTEIC & % validation 25U T
H5b.

BRSNS D H A R ERRLEWA PD & 5 W3 —F &~
VZALDNA FI—=H— L LTHREIENTWEY, Z0%
CIFH— DD S OFED 2 VIV TORFTH 5.
ZD L) HEIIOVTIE, FML L2 =D FETLHDT
ZHLTHRL WY,

Il. #FEHVE (unbiased profiling)

AL OHAMTY 2 AN X0, g DM, A eI P A
T BTRTCOBEF, A vty Iv—RNA (mRNA), &
H, RHEY (metabolites) 7 & OMREN LT (52 37
A, TOTFFITA, AT RTIZ ZA)DRRICR ) DDOH 5.

1) BERO 7O 74+ I 7 AMKE

OBEHE I OMBRINIBNTIC X 54 < —h — BT T D
Wl %

PD 3 & Ux I E o Bl % iTRAQ XV ¥ 7 & LC-
MS/MS 12 & o THHT L 72#ETid, 1,500 L EoRiEEH O
225, PDBICBWTREEDNZ L& -7 72 OB &
FEZFAELTWS. 2o S FEOBHRE £y b %, it
FHEFEHE - T7a =4 b X Y =12 & ) LIHH K
€% B Z 7% 9 ¥ A7 2 (Luminex suspension array technol-
ogy) ZbbWVTER LHETIE, SHEOBKEN (ttau,
Jid Bk AR K1 (BDNF), 4 ¥ —8a 4 F 8§, AB42, B2-
Izurusyy, €y 3 DEGEA, 7R REH AL
7K KB E)OREFEATIZL Y, PDRE EFEMIREE %
&R 95%, HFELEE 95% THHITE 2L LTWw5aY.

@7 Tt I 7 ANY — ENO PD RS H~OIBH

bhvbhid, FROXI RTOFF I 7 AL > TH
Moo T2RAET 2 HEL IR, BEr—Xt~

HCRRHE SRR RS0 F IR REARAT 7 (R PIREDET) (T 602-8566
(ZA+H 1 201245 H 25 H)

LA LRt XARHRT 465)



IR=F VY UIHEDONA XY= =DA% HIEL T 52 : 1333
A substrate : C 100
o O | sandwich ELISA ‘ | SAS-ELISA ‘
o O ] 90
@ @ 80 ROC analyses
< < )
< <> 70 &
chemiluminescent
duct < &
procue oligomer s 60 , |
> &
monomer A E 50
£ 40 gt (AUC)
* ¢ —0— oligomer/total ratio  (0.948)
30 =k —p— o-synuclein oligomers (0.859)
20 B
ELISA well P
10 iy
@1ED& [ L monoclonal fifk (MAb) % ¥ F b L 7zHifk 0 :
(D@D HU RN ] —) —rTrT T T T T T
0 10 20 30 40 50 60 70 80 90 100
B 1-specificity (%)
@ total o-synuclein (ng/ml) ®@ o-synuclein oligomers (RLU/sec) (3  o-synuclein : oligomers/total ratio (%)
p=0042 p<0.0001 p<0.0001
[ 1 90,000 = J 35+ I
X
404 @ Egsoooo- . ;;30_ .
= 70,000 £ .
= 30+ g 83e 60,0004 g
g . o™ <
& ot ) £ 50,0004 £ 204 .*
= o320® 22° g . g o
£ 20+ ‘o,g:..‘ 0028 %040,000- 515+ oos® e
- e ) =
s o® - £ 30,000 e ° 2 e
z . =10+ ., o
= . =} 3 '3 .
S 104 éZ0,000- Ty g LT H .
L o
£100004---- !l;_:_E“_ _________ _".w.._o'ﬁ"'" .| E 57 e AR o LA Adi
b ©00000000°° g °=:e"
0 T T 0 L] Ll 0 L] L
PD Control PD Control PD Control
n=232 n=28
Fig. 1 (A) % ® sandwich ELISA & SAS-ELISA D5l # /R 3 A X. SASELISA ZE/~—%
Bligdict) I~ —%2 i35, (B) PD#EH (n=32) &2y bu—VEHE (n=28) OB
® total  o-syn (D), asynFY Iv— (@), +VYIT~v—/total lb (®) %xiT. PDHEAH T2

Yhu—)LERIR LT, BT O total

o-syn IR L, osyn V) I —B LT ) T — /total
B L T w7z, total o-syn OAEIZIXTEHED R IZ A7 1) @ overlap 23 - 72734 1) T~ —/total It

L HWD LB O overlap A& YA L7z (C)

BHEH D osyn ) I —BLUPF Y T —/

total lLIC X 2 PD#EE 2> ba— VEEOEN %2 B 2 % - 7240 ROC Hi#. WE & bbb
HEHFLTBEY AUC IZZNZF1 0859, 0948 & &b TREWEERL 7.

MY v 7 AL — - B (MALDD BVEEGATEE (aut-
oflex I, Bruker Daltonik GmbH) Z# A& bLEH LWV R
7 A (ClinProt ¥ 27 2) Z i L, %ERMAT % & Ot T
BERERFET 52 212X 5T, CSF 77U+ I 7 A8% — U
Wil & o TPD & MSA OEIA i & By L72'. PD 26
B, MSA 23 #l, *HEH 26 BlDFt 75 #1% first cohort, PD
11 1, MSA9 #ld &l 20 1% second cohort & LT, #&HT 95
Blaxf g & UM L7z, % CSF > 7 I L 72 B &
ARZ PTRE, VT TR BV TERL L7215, 24
BN 2B I ko7 BMEEEO O LD TH S support

vector machine (SVM) 7 )V 31 XA % H 72 PD, MSA,
WIBEEDZNZFNOHFEF VORI, MSA B &0 R
FEIEXHI290% VL, PDREE KHERED 83% DL Lo cross vali-
dation (CV) i C#EMTRETdH - 72. PD #E L MSA # b 83%
Lo CV &R L7 72, 1st cohort TYERE L 7245 7
)V % 2nd cohort {2 THGEL, & 512312 second cohort % b
HWTHERE L 72 H B € 7V % 1st cohort & & W CTHGE L
T, SVM E7FVOFBMEZHE L7z, BREE, FREREL, Mt
BB WT 80% LA 1T, PD oI IT VS oMEHS
BUTH 80% U ETHo72 bhbhoWiti, 75+ 3




52 : 1334 FRERMRIES: 52%11%

7 ANY — R OFES B O EMEE 2 N RS, 5%
RS A=Y AV FRWMIRICEHTH B I L 2RBLTW
B ABRIIKBEA 7 74 — TS LICHBEZME L, KT
A RE R W S RV ORISR, NA F < — D — 5T DI E
e LEBRBITET 5 FETHS.

MARGRSCIZBIME L, PR X & COLRAEIC & 5 3, Mak= Hifk
WFoett - DK 47 & ORH - IS T3t art

37 LAY B A g — S I A

X ®

1) Lang AE, Lozano AM. Parkinson's disease. First of two
parts. N Engl ] Med 1998;339:1044-1053.

2) Braak H, Del Tredici K, Riib U, et al. Staging of brain pa-
thology related to sporadic Parkinson’s disease. Neurobiol
Aging 2003;24:197-211.

3) Tokuda T, Salem SA, Allsop D, et al. Decreased alpha-
synuclein in cerebrospinal fluid of aged individuals and
subjects with Parkinson’s disease. Biochem Biophys Res
Commun 2006;349:162-166.

4) Hong Z, Shi M, Chung KA, et al. DJ-1 and alpha-synuclein
in human cerebrospinal fluid as biomarkers of Parkin-
son’s disease. Brain 2010;133:713-726.

Abstract

(2012 : 11)

5)

10)

Tokuda T, Qureshi MM, Ardah MT, et al. Detection of
elevated levels of a-synuclein oligomers in CSF from
Parkinson’s disease patients. Neurology 2010;75:1766-
1772.

Mollenhauer B, Trenkwalder C. Neurochemical biomark-
ers in the differential diagnosis of movement disorders.
Mov Disord 2009;24:1411-1426.

Constantinescu R, Zetterberg H, Holmberg B, et al. Lev-
els of brain related proteins in cerebrospinal fluid: an aid
in the differential diagnosis of parkinsonian disorders.
Parkinsonism Relat Disord 2009;15:205-212.

Shi M, Huber BR, Zhang J. Biomarkers for cognitive im-
pairment in Parkinson disease. Brain Pathol 2010;20:660-
671.

Zhang J, Sokal I, Peskind ER, et al. CSF multianalyte pro-
file distinguishes Alzheimer and Parkinson diseases. Am
J Clin Pathol 2008;129:526-529.

Ishigami N, Tokuda T, Ikegawa M, et al. Cerebrospinal
fluid proteomic patterns discriminate Parkinson’s disease
and multiple system atrophy. Mov Disord 2012 Jun 1. doi:
10.1002/mds.24994 (in press).

Aiming to develop biochemical biomarkers for Parkinson’s disease and related disorders

Takahiko Tokuda, M.D.
Department of Molecular Pathobiology of Brain Diseases (Neurology), Kyoto Prefectural University of Medicine

In Parkinson'’s disease (PD), its diagnosis, measurement of progression and response to therapeutic interven-
tion currently rely upon clinical observation. However, there remains a critical need for validated biomarkers for
PD. Among proteins in cerebrospinal fluid (CSF) there is ample biochemical, pathological, and genetic evidence
that the metabolism of a-synuclein (a-syn) plays a crucial role in the pathogenesis of PD. We first reported that PD
patients had significantly lower o-syn levels in their CSF than the control groups. We then investigated the levels
of a-syn oligomers in CSF using a specific self-developed ELISA. The levels of o-syn oligomers were significantly
higher in the PD compared to the controls, with a sensitivity of 75.0% and a specificity of 87.5% for the diagnosis
of PD, demonstrating that CSF a-syn oligomers can be a useful biomarker for diagnosis of PD. We have recently
developed a proteomic profiling strategy for PD. CSF proteins were purified with C8 magnetic beads, and mass
spectra were obtained by mass spectrometry. By building a Support vector machine classifier, PD and multiple
system atrophy (MSA) were classified effectively with good cross-validation accuracy. A proteomic pattern classi-
fication method can increase the accuracy of clinical diagnosis of PD and MSA.

(Clin Neurol 2012;52:1332-1334)
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