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Figure 2. (A) Sucrose buffer or RIPA buffer extracts of the
mouse brain synaptic vesicle fractions were immunoisolated

Figure 1. (A) The LS1 fraction was layered on top of a linear or immunoprecipitated using Dyna-beads coated with each
sucrose density gradient ranging from 0.2-2.0M sucrose antibody. Immunoisolates, immunoprecipitates and their
dissolved in HEPES buffer. Fractions were collected and 15 pl corresponding supernatants were subjected to SDS-PAGE
of each fraction were subjected to SDS-PAGE followed by followed by immunoblotting using antibodies against the
immunoblotting using various markers. (B) Using the results indicated proteins. Synaptophysin and VAMP2 were
from panel A, immunoreactivity (IR) of each fraction was immunoisolated using Dyna-beads coated with the DJ-1
quantified and graphed as a percentage of each IR to the total antibody, but they were not immunoprecipitated with the
immunoreactivities in each markers. DJ-1 had a biphasic same bead slurry. Sup, supernatant. (B) HeLa cells expressing
profile of the immunoreactivities in fractions 1-8 and fractions CFP-DJ-1 or CFP-VAMP2, and synaptophysin-YFP were
12-14, which indicated that there was some cytosolic fraction subjected to microscopic analysis. FRET was detected in HeLa
and some vesicle fractions. The peak of DJ-1 IR was in cells expressing CFP-VAMP2 and synaptophysin-YFP. FRET
agreement with the latter peak of synaptophysin and Rab3A. occurred in small proportion of HeLa cells expressing
(C) Primary cortical neurons from the mouse brain were fixed, CFP-DJ-1 and synaptophysin-YFP. Center graph: FRETc
permeabilized, and immunostained with DJ-1 antibody, and values calculated for each cell were plotted in the box and
double-stained for synaptophysin and Rab3A. DJ-1 overlapped whisker plot. Representative data from three-independent
with synaptophysin and Rab3A. Scale bars = 10ul. experiments are shown. The highest and lowest boundaries of

the box represent the 25th and 75th percentiles, respectively,
Immunoisolation # &% (' Immunoprecipitation and whiskers above and below the box designate the 10th and

90th percentiles, respectively; the line within the box indicates

(fyc@?f%ﬁio 7=. Immunoisolation &% LS1 & the median value. Right graph: 293F cells expressing
. . . CFP-DJ1 or CFP-VAMP2 and synaptophysin-YFP were
EFERNY 77— THREL THESBEZFREFL subjected to fluorescence lifetime flow cytometry. Fluorescence

RIS < PTT. lifetimes of more than 10,000 cells in every sample were

“'H(E‘E‘T‘ jf?ﬁ/]% EE%—} pull down Téﬁ{ﬁf’ plotted in the box and whisker plot, where the highest and

= - s = - lowest boundaries of the box represent the 25th and 75th
7N Z 3 3 = el

= Mg E }%ETZ) MHESD %*ﬁﬁjﬁé & percentiles, respectively, and whiskers above and below the

MTE 5. DJ 113 synaptophysin & OF VAMP2 box designate the 10th and 90th percentiles, respectively; the
. line within the box indicates the median value.
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FRYEIZ L AR D, DI 1T
FELTWARREENRE X b8, R

(PC12 fifa) 72HLRRER Dy i LRET 21T o 72
EZADITIFEIIBEL TS Z EEHALNIC
L7z. 22T, DJ-1 BIEFSFICEERFE LTS
DO, NEEBEHZNLTHEAE LTV E0ERFTT
57917, protease K ALEE CIEERHIZFIET &
H % o LT Ry & R L TV R W BRI
LT, GST-DJ-1 ) arbF v FEARKRGE
iz, BRITELLOE/RZICH GSTDJ-1 Y
aLbEF U NERETTREEEEZR D

(Figure 3) .
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Figure 3. Recombinant DJ-1 wild type (WT), fused at its N
terminus to the GST protein, was reacted with PC12
membranes or PK-treated membranes for 60 min at 30°C. The
GST-tagged protein, which served as a negative control, was
also reacted. The reacted samples were centrifuged and
divided into supernatant and pellet. Both supernatant and
pellet were subjected to SDS-PAGE followed by
immunoblotting. Anti-GST antibody detected the band of
GST-DJ-1 WT recombinant protein in the pellet fraction,
whereas the GST-tagged protein was not detected in the pellet
fraction. GST-DJ-1 WT recombinant protein directly
associated with the plasma membrane in the in vitro assay.

SHIZ, AR CRHERBICER 20V E
IMERFI L. DI 1 BNEEEE N S TICER
EET DAREMRIE WV &b, NERMED DJ-1
DEEZZTRNEIIL,DI1 /v I TR~y
A D LS1 E4 &2 AW TR 21T o 72, LS1 EoiZ
recombinant protein % Kt X, 26 5 G Dz
LMZ AT T vesicle fraction T& 5 LP2 & cytosol
fraction T % LS2 (4 HE L7=. L166P DAFE
EZEbHo TERSEDFEGENMET LTS Z

Lo T- (Figure 4A, B) . %2 T, In vivo
DHEEEL LT, DI 1 DFRHIERED FLAG tag %
HeLa #Hf!Z transfection & ¥ CREEMRFE21T-
2. WT RO OO RHIZE B ITHRE 0
BMEIZBIE L TV end, L166P XM T 512
DJ-1 BT BTE L T 7z (Figure 4C) .

Starting Material

LP2 fraction

LS2 fraction

Anti-GST [

3

001

WT m261

E

Hela Cells

Figure 4. (A) LS1 fraction of DJ-1 KO mouse was reacted for
20 min at 30°C with 500 nM GST recombinant protein, WT, or
various mutants. Each of the bound proteins was divided into
an LP2 fraction (synaptic vesicles) and LS2 fraction (synaptic
cytosol) by ultra-centrifugation at 260,000 g for 2 h at 4°C. The
samples were subjected to SDS-PAGE followed by
immunoblotting. The A104T, L166P, and M26] mutations also
had lower bands corresponding to synaptic vesicles (LP2
fraction), compared to WT and D149A DJ-1. The GST-tagged
protein, which served as a negative control was not detected.
(B) Quantitative data from three independent experiments
showed that the L166P mutant has reduced binding ability
with the synaptic membrane. Immunoreactivity was
quantified and expressed as percentage of bound (LP2) to total
DJ-1 protein (LP2 + LS2).The data were plotted as the mean +
SEM. ** P < 0.001 vs. WT, one-way ANOVA with Dunnett's
Multiple Comparison Test. The other mutations were not
statistically significant. The data was analyzed by GraphPad
Prism (GraphPad Software, Inc). (C) HeLa cells were
transfected with expression vectors for FLAG-DJ-1 WT, M261,
A104T, D149A, or L166P. After 24 hours immunochemistry
assay was performed on the cells. WT and the other mutant
except the L166P mutant present diffusely in subcellular
distribution. WT is localized to cytosol and punctate spots.
Similar results were obtained for mutants DJ-1, except for
L166P. L166P localized near the plasma membrane.
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RZRTET D FIRBMES RR S e,
Immunoisolation IEDFERD & 2 F 7 Z/NFED
FEICETEL, FRET assay £ 9 DJ-1 ®—&ix
synaptophysin DIEEIZBE LTV 5 Z & SRK
Eniz. F£72, DI 1O EBR Z & THEE
EEES L, L166P 1X WT & B L TEA~OFE S
BEDMEV AT REME 2SR S AL7z.
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Usami, Y, et al, 2011. DJ-1 associates with
synaptic membranes. Neurobiology of Disease 43,
651-662.

2ESRR

5 52 EFRREHRE —DJ-1 DMEANBEICET S
BEf—ARAZ—REK

~_51._._



BAEFBNFEMERME (BGMERETRITEESE)
MREMRBIZET OREN A (DEFEREE

EEFIENA—F Y IREI Fa v R TR

W EE  IREMEE Y 4
WRBIE EEERAY, P #H2, FAEZY, KEMKEY
1) NERERFRAHEAR, 2) R FRICHBE, 3) BAERKFE AR
4) ERERFEFRENNER BRI 7 —
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FHEMER—% 2 Y IFEOFIZH - C Parkin & PINK1 2 BRBEEGEF L TAEERE/ S—F Y UFIX
I ha U R THERENZOREOTEZA R THERL LTEEIN TS, PINKL IFHEBEI b=
RUTEBERLBRETLHZLIZEVMENRELZB2IROBELZHETH0, —FTIhar N7
WRELI Fay FUTHREEICOEERBE AL O ERHLMNIR->TER,

A BEEH

Parkin BEFEROEEIREMED S—F Y
VIRORHEL OEIE % D, PINKL OBE+
EELHBHEZNZ EnbhroTE, 202D
DERBITEFERETH LI O R—SI Uik

BB THDZ LR EEEICELDKRERTH

B EEREA—X Y VIR OEGFEY PINKI
ODERE LT har FITOREEENER

INTWD, TROLEEMDETLEZREEI b
aryRFITERBHBEL, BREOWCIIT S5
LI VHRNRERERT A =X AR

N7 7 NS T A EDMANHAL Mo
7o FO—FT, T harRITILEETD

PINKI BHM I har R FHEEICVLCES
LTV A NERERALEANZV, £ CTHLIL
PINK1 / v 7 7 7 s MEF % 3\ CTREIR 5 E
NL~DEE A FEHTRET LT,

B.#RF

PINK1 ./ v 7 7 v b~ v Xk MEF #ig
ZARFE{L L. PINK1 /v 277U MR L BFAEKE
TN A—REEME T T 7 F— A TEET D

T EiZ&Y I Ay R TIRRRIFR A AR
PHEBRE L, S bary U TEHEL
Oxygen Meter & Mitocell MT 2000 (Z & V) Bifi
RS-0 OBMBHEEEETHI LITLY
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% Modular Kinetic Analysis (= & ¥ BIE L7z,
MEF OB #fash =0 DROSDEA L 7o kv
V=2 %2R LB LT, 0 ERAaIZLD I
Far R T ORESLEEMDEEFEE LT,
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PINK1 ./ v 2777 NMEF TiEZH T 7 h— A
ICCTHBEDK TREE Cho7z, 7z PINKIL %
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EBHA L, I har R 7 OEENM
LR T2 H D LIRIC, MY D ATP I
PINK1 / v 27 7 v s MEF Ti34 80 ~X—& > &
WZIRT LT,
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PINK1 J v 2777 RMEFIZH T 7 h—AEEHF
THODICHEEERNET T 5, ¥ 77 b—A&H
FCHEI hay N 7 EERKFR LR AL E

272> T BT, 20X D 72fERIE PINKL /
w277 o MEF A3 bay RU THREEICES
ZHLOZ EERBLTVWDS, ERICHEESTZY O
MROR HE 2 SEARIC T T 5 & B ERM LB DT 23

BOOLNDL O TRANCEEMMET L TW

AZEMEZLNEZ, TOXIRBEEMOETL
TEREIFIVRITIEIERTHENIEI N T 7

DIl X o TREINDIEMIIH D, TORRE
L CHBARENMESIZET-NDIZT TH DM,
PINK1 EHDOHEREL+HSTRWEEIEI M7 7
D—HRFETERI DD, BE IR
V7 #BRETETICERE L THRNICEET
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WEREE
Fax, S—FUFHEBERECHIMITIE, TR RITRIECBEL, TR TO
biogenesis Z{RHET 5 Z L ZLRTICERE LTz, B TIE, I ha vy RUTESBME/S—F 2 OMIEN
AL OBEFEEBRE LTz, CFP-N—F 2 EA LM TIE, 2 b2 R 7—E L T3V GFP v 7
NERTHARE ., HIREIZT GFP v 7 F AR OBMICTFEET DM NREL TV e, BIE O T
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1 ZEALMIETIE, S ha R 7 =KL THEWY CGFP/S—F D 72 FT 5N EEICH
AL, T siRNAIZ & ¥ Klokin 1 IR A MG LM TIZ, 2O 7 FEED Lz, I har RUT
WIZRTET /3 —F %, TOBEBEMEHERFTLE2ERAT 52 &, Klokin 1id/3—F DI b=

FU 7 REZRET 22 ENTRI T,

AR EK

R—F VITEEESA—F Y VRO ERERE
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WHFET 23 —F 3, BEMDET LI b=
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VAT LENL, FOI R R T EOAET D
ZEBRESNTND, —F, Fxid, N—F
IR EEIC S AR TIE, T b= KU THIZ
BEL, S ha RYU T D biogenesis Z{EEET
BT EELENCHRE Lo, AFRETIL, I har
RYU 7B & =% OHBEANBIE & D B%
ERRET LT,
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MREERBICET OMEFRE GOEFERESE

AADC KRIBJE DB T1RE
s HE  ARE—D
WF9EH /17  Wuh-Liang Hwu®, Sheng-Hong Tseng”, Kai-Yuan Tzen", Ni-Chung Lee?,
Yin-Hsiu Chien®, Richard O. Snyder5 ) Barry Byrne5 ) Chun-Hwei Tai®, Ruey-Meei Wu®

1) BIREFRIKFE M NFEZ, 2)Department of Pediatrics and Medical Genetics, 3)Surgery,
4)Nuclear Medicine, and 6)Neurology, National Taiwan University College of Medicine,

5)Powell Gene Therapy Center, University of Florida, College of Medicine.

HREE
FEET I BUREER (AADC)DERBRBED 4 AExtHRE LT, AADC BETFE2EERETS
TT ) BEHET AN R(AAV)INY X —E I OWRICEANT D BETFIEELENEERZETEB LI
TBER%, IRESEMLURERA T NEE L. PET TIT#E% O FDOPA £/AMEM L, SEKT O /2
S URBIES BN LT, #5550 B O/, orofacial dyskinesia 23383 & U7~

ABFERER

KR e®o b= DERICLEREER
7 X/ B& Pk B B F  aromatic L-amino acid
decarboxylase (AADC)D S RKHYRIBIE 1T T 78
BFEWOIFHRERTHHN, RETIIHET HE
BEFERIZED 32 FIXRESN TS, ERE
Rix, FH7MET, oculogyric crisis, YA h =T 72 &
DEHIEE T, BRRIGREIED 2V T2 KBS
INREIZEL 2D, TT BT A VA (AAV)R
75 —%fERA L AADC B FieELYENEE
RFETERL.

BB

KEIY, BEEEDARINA -6 3INAE
TDHOAADC KBIE44 (KR 3, BIR1) HED
BEFERLE LTIVS6HAST BREIEINTNS.
4 N & HEFMET, oculogyric crisis, A h =7
HVBEZEVRELRS TN, N—F 0 VPR
DEEFIEE L RFEDO CMV 70 E— & — TRz
E h AADC cDNA Z## L7z 28 AAV N7 & —
PEA L. EAMEMICL D mElO#ERIZEE
1.6x10" vector genome %5 L7z, FRIDHEEH
72D 2FRA N, 1RA S 80ul ZEALE,
TEENE IR % video 0% L, The Alberta Infant Motor
Scale (AIMS)72 K DFFER 2 7 TFEE L7, 155
#1#% T 6-["*F]fluorodopa (FDOPA)% k L —#— &
L7 PET #2H L, B8 ® homovanillic acid

(HVA), 5-hydroxyindoleaetic acid (HIAA),

3-O-methyldopa, L-DOPA % #IE L 7=.
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HEBLOARL, BROMENOXEIZLIAE
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BRI ERE TEZE ) ORETH 7228,
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REOWENALNMZZY, 1HE TIX 13 »A
BB TEND X 512725 7 Oculogyric crisis
BB LRRE S L /2. FDOPA-PET T,
R ICEEN M LUEA L7 AADC BT D%
RBICE2bDeEZ LN, BIKTIE HVA &
HIAA OEMPBE D bl iitkEr» A O/,
orofacial dyskinesia 23338 5 #L7%.

K BLFIEREIREROER

BE 1 2 3 4
PRI & % = %
Fn 4 5% 4% | 4 6 7%
3 B 5A | 6A 3A
R kg 10.5 17 9.8 13
BET | IVSeHAST | FIE | RE IVS6+4A>T
Eﬁ IVS6+4 A>T ¢.1297 1298insA
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~o—Patient 1
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~8-Patient 2
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X
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Baselne 3 6§ 9 12
Months after gene transfer

3

B: REARAOTOUE

Baseine 3 6 9 12
™~ Months after gene transfer

PDMS-IT : the Peabody Developmental Motor Scale
Second Edition.

D.E%

BIEIZRIT D AADC KARIE 20 AD BREEDH
ETIE, 2BENEHRITHIZEREBEREL2->TE
Y, Oculogyric crisis, YA =7, EEERES /2 & D
EEEENRO LND. SE, Kk ~D AADC Eix
FHEAIZ LY, EEEN, EHRE, FTHEEEHO
BEAE LN, EH Lz AAV T & — L EALAN
FEMOFHIL, TNETILNN—F U Y HOBRETF
BETEERGHAINTVWEILDOLEERTH Y,
PN T FEIZ medium spiny neuron ([ZBEFEA ST
WD LR IND. BBFROONIZAFTVAF X
UTNE, —RERIC R U BB OBRFESLE L

T REMESRIB &N D, AADC RIBSE TIE, /S—F
VIR ERZY BEN L OMEKRRIIMERINT
WAHDT, K ABEAREERE L TUIBRE~DER
FEAREZOND. LL, FE~DENKFHT
DYV AT BEETHLENDD. £, 5B OB
BMEL LT, SLIZRERER~DELFEARL
ENEIh, LV EHICEETIEREERT &0
EamiEnFETonb.

E. &

AADC KREBEIZR L T, WA DOKHENIZ
AAV-AADC #EAT BB FIEREZER L.
EEREWERIL 2K, EBREOURENRDOLN
.
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EAFBRFHRAEHDNE (ERERETLRITEESR)
HREHREICET 2B (HEREHRES

PR—% Y IR BREINEMIKICBIT A AT T ) VB LRI,
SEMR & OREIEIZ DWW T
WaesEE BER)—FV

W% W 2P, NEMT 2, BILERY, HNEET Y
1) ESORFEEEEEFEREENE, 2) KR LERFERERAEME LA R

WREE
EEER(CSHPICHEETAEL 7T ) it BEREBER NI voa—nrOEEEEILNDT
». PARKS BERB I UMERMENS—F YV UREAFIZBWT CSF o477 U VEFZRIE L., BRSO
SEAEES L OEE R B3 L7-, PARKS &% T3 PD jER & CSF 77 ) EORIZADFEERALFE
B HALTZAY, RN PD BFICEWV T, HERAMEEBRIERD bighioTs, L, 8BRE PD 2%
% ERSEMEEEICLTHRELTAS L BAIRISHER BEF2 7 /L— 7 Tid, PARKS B%& & FRICH
FEEEESH 60 MURTDBEENLL | AAMEICRKEERNEL, CSF #4777 VELEEE L ORHICYH
BEBREE N B o, BESEMNEN S L— 7T, ERICESTEL 7T U U NMREZ =M 23
Hotr, SIS, EAKAEPL L TRITS L, ERREHBESOEGRERELED T, BERSE
BRI = —a VBEEOEEL LTOCSFHREAF7T ) VEOFAMIZOVWT S IRz

DTN,

AR BB

FrIeRuedr77 Ui, Fu v okKER LB
FR N T N7 7 VKB CERORBER L LT R —
NIy« JNTRUFY v kr h=rEDE)
TR REREEDE DA BRI LB RLEMTH
5, T FT7E RubAd 7T Y ALMEEBER 2T &
AEBBTERNWEZD, MR TREL I EST
FUVLNITT =) VB (GTP) OMNTAE
BRRETWS, IEREIR (CSF) FICHFEET DY
F7F Y UL, FO 8 EINEREREBER N— I
Za—a U CEKRTHIEMN, 68 RaF F—x
IVEAVWE R—AI oo —n COFEERN D
H|EIRN TG, S—F V9% (PD) XBEHRE
KR R—NI v =a—arOEHIC LY RETAE
BTHD-H, PDBE CSFFOEAF 7T U VEIT
BEFLTWAZ L, INETIHBEINTND,
BAVIEEEOBREICRNT, BEESA—F Y

UIRD—oTHDH PARKS BE Tid, FREEDER
EETOBEEPDEELY CSFREATT U VB
WEBEIZEVZ & 8% L7 [Koshiba et al. (2011)
J Neural Transm], CSF 477 U VENEER
EERBR—NIvZa—a U EROREZRBL T
WhEEZDE, Bx ORI, PARKS B2F Tl
FIRRE DER 2 R T R5M PD BF L BERSEE
A= vza—aOEERTANVITHD T
& &R LT~ , PARKS & TOREFLHFTR - PET
fEAT « TTVEME VLRI EORND S,
RN PARKS BE T A VR THHZ L&Y
R— T HEREBEELOOH D,

Frxld, CSFFE4 77V v EL, PARKS &%
B LU PD B3 OERSRESRE, EHIGE
P& ORI ED X S RBENRH LND IOV TR
L7,
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BHE CSFHOXATT Vv - B4 77T ) VEIL,
BEEE I o~ N7 - EARBIEIC LY ER
Lz, R=RIUREWTHLIHEN=Y VR
(HVA), o b= BB THD 5-& FuFi A
¥ R— L EE(BHIAAL., &&EkREs v~ 8757
4 - BERLFERBIEIZIVEE L, FEEDOREIC
13 Mann-Whitney’s U-test & U 7=,
(fHEEE ~DERE)
ABFZEIE. EDAPEA AR R ORI T
REOHEREESDERBOL LIZITo 7,

C.HFFRARE R
PD B DERDIEHE & L T, Hoehn/Yahr EfEE
S HNY A7—Y) ZFVW-, PARKS BEIZE
WT Off s H/IY A7 — & CSF R EAF77 1)
CVEET Oy NS E, FIEIEE Vb DDER
DETTH LI TT U VENMETTH 0D
BOMENRRD LN (K1),
50

5 PARKS
T 40T
- . ¢
S8E 30 .
oQ .
&
gg 201 * .
m
8  10f *
e}
Q i i i 1 i
1 I o W v
HY stage (off)

B 1. PARKB & CSFhEF TT Y BLEEEDEE

—J. #ERMPD BFIZBWCIE, HY 27—
MN3FHTYH CSFHDOEAF 77 ENMEESE R
TEELRY ., EREEF TV CEOBICEHER
FERAREMRIZER D bnde o7 (X 2),

A ExtZE Lz PARKS 8%, L-DOPA {&%EIS
BAED L < FHRIEERD 53.6 1 Th o 1= DIZKt
LT, %% PD BF 21 flD I HEFENT 63.4
BMCTHY, PARKS BEOF N I0BELSHBELT

W, FEREME PD BEZFEMICRET L. EMIsEIC
LBIGEMENERIChZ o TREFREEL . BRILE
PEDREVEED 2B L THT, TORR. 1HE
ISEMED BIF B TIX 60 BURNIZREL TV 5 A
FINLIn-oTo D0 LT, BRI BN EVEETIL
B0 R HITRIE L TWDEBRENE L BRIEEHICH
BNREVBR LN,

X5z, CSFHFOEAT77T U VEIZELTYH, 3B

ol Lt £
] (] (o] %
\ ¥ ¥
R 2
*e

[wry

o]
T

m

Total BP concentration [pmol/ml]

o

SpmachD‘

1 il I v v
HY stage (off)

BIGEMDRRVWETIIEEEL A TT Y VEDOM
ICADMEBEE RTEM B3 A b, FAUIx LT,
TGRS EMENE L BEFREBRSEVEIZB VT PD
DEREEAF 7TV EORICITMEEN <, ER
PEETHENWEFTT U xR LT (K2),

H2 $%EMEPDEECFFEFTTURBEEEED
BEE & EXREENK CREFRISEIMICEN
T—7, O EFRGELIE  REERHIHENITE
wWoin—=

D.E%

ARFFE O R R PD BEICBW T, FERAEE L
TH CSFHOEFTT U VEMEVWEE &
PARKS BF L RfRIERDEIT L LI LT T U
VEMET LTS BENNWDZ LSRRIz,

CSF D477V VENBEEREER F—3
RVma—uDRFEOEIELEZ D L, FRME
PD 8E& CTREEREELTT U VEOBICHRE



FHEAN VDL W) Z LR LD, HBE
B RIE CERAETEMENEBEVEE T, ERICHSTYE
7TV UBNEEETRTRERE P Tl EREX
e, INHLOBETER— Iy =a—nr0v
TFNEZTRABEED =2 — 0 b EEZE D
LTWBZEREZLND, EIZL DO
EEC, SRRBBEOBED L 01T, Mehko=
2 OEEREITL TV BLEIHD EEZD
&, PDERPEL o THho=a—o L[k
WZR—R3vma—a VOEHELEATWHS EE X
HZEMTED, ZOHRIZONTIE, 5% FFEMEPD
BEOEREBOT LT, ERHEEREORET
® CSF o475 ) »EORIES, PETIZLY
BELE F—RIvoa—o OFHEOEITEL Y
A 77U o EOFEBEREGRR E AR L T SBRER
HhoEEZLND,

E&#H

PARKS ## TiZ PD fiEtk & CSF 477U
BEOMITAOAEBEBERENTED b, #3iE PD
BEIZRWTIE, ARHEBEREMRIIED Do
7zo L22L. %84 PD BEZ, ERICEHLEE
WL THELTHD &, ERIRUSED BREF2 7 L—
7 Tix. PARKS B3 L FERRICFIEFEDS 60 mLLRT
DEREDEL , I REFHNES, CSF v
F75 VYU B EEEE EOMIZHLHBVEREEMRL H
o7, BESEMEPEWS V—T7 T, ERICES
TEeA 77 ) VMR EEZ T T RAAH -7, %S
BT, EFIEEESC L TRET 2 LI, 2REE
MESOEGEERLED T, BERFER F—3
voa—a VEFEOREL LTOCSF fe47
F U UEBOFRMEIZOVWTE LIZRFEZED TV,

FRFEGREHR

Biz7e L,

G.HFREZER
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Ichinose H, Hasegawa K. (2011) Biopterin levels
in the cerebrospinal fluid of patients with PARKS
(12020T). J. Neural Transm 118, 899-903.
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Koshiba S, Tokuoka H, Yokoyama T, Horiuchi E,
Ichinose H, Hasegawa K. Marked differences
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sporadic Parkinson’s disease.
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4 DDEET

13023 L FEIEETH o7z, RERIE

EEBDY b, MBERBEOHRDA—F Y ROF v XL ADHEBEZIRD-,
SiTHE. BLRBECEVEICS L, BELRBEOEWVET
IN=F 2 TR L TTRERIICE DN TW A RTEEM D B 5,

MiERERE TEE %=
i, N F Y UROA

A BFEE®

RERIXT T )0 s T )il TV UARD
EERHED T, EIFB/NBTEELESND,
MNETIE, pHIZIRTF L T, RER & £ D HAZBFET
HORBEL LU THFELTEY, BROBE XM
FOKI0D1EBETH D,
MERBED EFIT, BRRCREEAZ LY, REE
FERDBHTH T 5 2 L BEHENITRIE L 3030 D
RELAMNC S, SIE. Bt ORER, BHRE
ThREDRBIRIDOEFLEERH D Z LM
Do TWND, —F TEF, MIBREBED EF A,
ZIEMERE(LIER NMO, T /LA = —Jf5 732 & D%
BRBICB W TEFHRE TIXIERBED L
ANFEBI A7 ORTIZEEDHD Z & b#lE
EhTWn3a,

AR TIL, MIERBE L, HREEEREBEDO—D
THH/ =%V K (PD) L OBERERET
Do

B. Bf B

LR E 2011 FF 4 A D 2011 4 11 B £ TIiT
TRINTFO D LR, FE. KE, eGFR, IR
BERON—F Y VIROFEZOWT, HERT
X DIEF = 2BINE LTz, BT —FIZDNT

FEPDEEL PDBEICBITABET —F DEIZONT
tREFAVCEMLE, £/~ PDOFELEH
TEHELT, uPRAT 497 @JJS’\%%FIOtO
REED BB OFEHEZ RO D121, YRk T
mu&mﬁuﬂﬁkuﬂbfﬁbntm%ﬁ@ﬁ
DREOEFNZONTHT — X ZINE LTz,
(fREE~DERE)

NI ARG Nt S S ey RS B
EEZESTOAREHE T 7,

C. BFFuRE R

2011469 A2 5 Y4BT CORBBERIEIXBEMET
2124 . KT 1979 TH Y . £ D Mean=1SD
IZBEMET6.0 £1.8mg/dL, &ML 5. 0+ 1. 5 mg/dL
ThHY, BLORBEOCZEIZEE (p<0.0000001)
Thote, BELZEDRBEDZED 1.0 mg/dL
EREWVWTD, REBIEDOSITIZIIELREZERT
HDHENDHDH T EBRRENT,

WIT GRSk T OSSR BE DRRERIT 363 A,
ZHEX 211 ATED S S PD BEN 112 A, B
X142 ATEFDO S HLPD BEEIZTL ATHoTZ, =
NHDBEDODERIZOWT, F1. IZFRLE,




% 2. PD AvXIZHTHERAFOEIFESHHER

1. HHNEKZZEEDER
Eog i Bt
JEPDE:  PD#: JEPDE:  PDE:
99 A 112 A p A A P
EH 66 £10 69 9 0.051 70 £9 67 £10 0.3
“HE 516 £ 513 + 0.78 626 = 626 = 099
9.0 8.9 9.6 100
eGFR 730 = 688 * 0.077 651 £ 701 % 0.12
19.2 155 21.1 155
REEE 49 = 42 + <0.0001 57 + 54 + 0.13
14 13 13 1.2

WTHLOMRNZIBWT S, Fih, (KE, eGFR DfE
WCHEEBZETRP-7eh | REBEIZOWTIE, PD B
TIRVMEA3FB® b, Btz VT, PD B
DRBEIFEICEKETH- T

WIZ, PD A v BT HEZEFROHEEIZOVWT,
BYAT 4w I EURGTEIT 272, 7

R4 =B BERE ZfE P

51 -0.099 0.27 0.364 0.71
Fin -0.0021 0.013 0.163 0.87
*hE 0.0066 0.013 0.522 0.6
eGFR -0.013 0.0076 1.77 0.08
FRE&fE -0.43 0.097 44 0.00001

PERI, . BE. eGFRIE. PD 4 v X~D#
B o ano2nd, REBMEICEL TIAEER
\ZPD Ay X LA L TERY ., FOFEKIE-0.43
ThHoT,

WA MIERBRED 4 ALz L > T, PD A v X8
EDLIIZEALT D%, REBEN KR BIEWVEED
PD A4 v X%1&LT, L, BRIZTTHIZ
T, HLORNBA Yy AL THY . ETFOBRSO
#HHIL., BREFEXMTH D, ¢

E1. REE4SGIICE TS 2ARRUESHITOF Y XHOE
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IN—F Y IR DO FIHIE R
KEBEERBEFIZBIT2EHER., BRERE. MIBG LT 777 4 —
s HEE FR R

WRGBAE BHAEN, WHsE, BEEE, Fif 0
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MAEER

(BH) RIGENS—F V9% (PD) BE L ZRMEME MSABFIZBWTHEERZFML, 2 KA
DOEJNCRBITIBEXNOERMELZTME Lz, &6 PD BHFICBWTIL, BERICMN:Z, MIBG O L%
FE. REBRELTMmL. BENEE L ORXBEHRESRERESE LUORERT L OBELRET LTz

(FiE) SHRITARIGME PD 27 . MSA 17 4], @RI 18 & L7z, ZERERFZFHFEMIIC T, BEHE2 AL
THEERHLEENEY 30 HHAIE L. BISEhES 2 KM T 5 AT MNVETIC CEEB K (slow
wave DEEHE KM) #EH L. TERARRO TSI T HEEREDO % LETH 5 TEFERHLEHF
# (ICDF ; ZEEEHOEHOEE) #HEICAV.
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