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WFZER B O EE (¥ 30) @ It is unknown how mutant proteins responsible for familial
Parkinson’s disease result in nigral degeneration as well as where these protein localize in
neuronal cells. We have revealed that LRRK2, in addition to alpha-synuclein and parkin,
associates with lipid rafts, microdomains of cell membranes which play important roles in
signal transduction and membrane trafficking in the cell. We have, furthermore, found
membrane-binding potentials of DJ-1 and PINK1 proteins.
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N—F 2 V5 (PD) L. EHEIEE L Rk
THBEREMKEBRLE L TCEEDEENS
<, SHIEPDICHES BAaEEREE (LY

MYHEHET IR FICHEMENEE
kR E R L TWVWD I ERRESINT
Wb, EMmTHRIT, XEINLTNDLEHD
O, AEOEEEZXTZHBE. WMETIR

—/ERERLE )X, TAYANAL T
— % (AD) 12>\ THEE O & W R E O
FEREBTLH L, 4%, mi{brhalc
BT CHEMT 2 ERNFRENLTWVD,
FICN#EOAEEZEZ-GA. RAIED
GO RRENVWZEREMINTEY ., &

KRR NHENL S TWD EIEE W,
Mo TEDOHEDOMIIL, AT T
EEOAETH D, WEMAREHIL, parkin
ODBERRMIrO7r =7 ML,
parkin XV H—F¥ THHrZ L HHRHL
(Shimura et al. Nat Genet 25:302-305,



2000) ., W2 parkin 2% A HH B 0D K 1%
FREE Ch OB ROKRK (V7
AHR) WHEET D EHAEW LI
(Kubo et al. J Neurochem 78:42-54, 2001) .

Parkin Ix peripheral membrane
protein & L CHEMIZ T T 7 AKK
~RBEL, EFICHERBEOX, 20
parkin O &~ O G 1% 4° C 1%
Triton X-100 D&M T THhkizn D Z
E TdH 5 (Kubo et al. J Neurochem
78:42-54, 2001), Z D A AL F 0 FE T
parkin 2% lipid rafts Z 4 L CTH i
AT A LB BT D, EEITT
v MEIZB T 2 AEMFRMBATIC LD
parkin 2% lipid rafts IS+ 2 2 &
MmN TW5BD (Fallon et al. J Biol
Chem 277:486-491, 2002), & 5T Fk x4 1%
alpha—synuclein & lipid rafts IZHf S 7
HZEWCEVVF T AKKRICRIET D
Z & % EFEBH L 7= (Fortinetal. JNeurosci
24:6715-6723 and Kubo et al. J Biol Chem
280:31664-31672, 2005), Z . b O FHE (X
I TFNEE, BRI DY —T ¢
Ve o EE M RE A2 D e
& microdomain T& A lipid rafts
2 PD OFFEEICEE G5 Z & ERET S, 5K
BRicFe 1L, 25 lipid rafts (CIEAET 5
ZUNRITPHEERT L E, ThbbH
« —synuclein 28 Y H—¥ T B parkin DI
Bl bdZ &2 L7- (Shimura et al.
Science 293:263-269, 2001), F7=#ir, DJ-1
¥ X O parkin A% PI3K/Akt-signaling
pathway Z L C, fEEAMIAGE ZMMEI+ 2 =
G S 7= (Yang et al. Proc Natl Acad
Sci 102:13670-13675, 2005) o

PI3K/Akt—signaling {Z lipid rafts 2SEEE/
HBEHEHSTNHZENRINTNDH L
M, parkin = LT DJ-1 ORREIC S 1ipid
rafts 5 L TV D AHEMENE VW, & HIZ,
PINK1 OFHL & 5585 % PTEN § lipid rafts
%I L C PI3K/Akt-signaling Z#fH|4 5,

PI3K/Akt-signaling I cell survival (24488
AR ERE TH D . PINKL i PTEN O
PI3K/Akt-signaling #iil % PR~ < FFE
SNTWbHEE2XLND, U EDZ L3 HEE
PRI BE & 5 B OFERIC SN D =
SN PD OJFIR X > 737 M lipid rafts
LT HEI A — RIZFE-STWNWH I L%
RS A, HIFE, FRx L LRRK2 & 1ipid
rafts AT HEWVWIRREEZHE VWD
(Hatano, Kubo et al. Hum Mol
Genet16:678-690, 2007), Z i & O FEFE|T
EoE BEEMEORKIEHO - DI,
FiEM PD O JRKE & X7 L lipid
rafts OMHAEEHNPNEETH D & H#HEH
T 5, LU, lipidrafts i H L7-AF%E
WMEITIZEA LR, AL, HRE Y —

KI5 &b THEERMEHER TH D,
2. WHED B
PDDIFEACITMERCTH Y | WEEKE
WHE2IEF LY By, ZREMED
BWEBRHELEZEZLATWS, 0T
DICH =MD EWFEREME PD 25 O fiF
B2, HEEE M b BIEMED A7 5 T
AL PD OFREMBHICLIEORNT
Tuo—FLEZLNTWVWS, HERE
D PD OFEEICETAERIT. FHEME
PD6ELNTMmALE NS THIBET
TRV, TN ETHEBEMEPD REBE &L
T alpha—-synuclein (PARK1, PARK4). parkin
(PARK2) . UCH-L1 (PARKS) . PINKI (PARK6) .
DJ-1 (PARK?7) . LRRKZ (PARKS) . ATPI13A2
(PARK9) 3[RIE » BBt TW3d, ZHbHJR
K& A - PEY) O gAY BB MR 4E &
HSHBORERIZ SN DEZ LIXFHENLTH D
B, FOEMRRIZZINS OB FEDN E
DE b TWDHDD, -5 % DEE
FEEW O FER 2 AR N R EIC BT 2 I
T A ER VW, T, alpha-synuclein &
parkin IZNZ . LRRK2 283 7" UiniE, X
VORT—T 4 7T R o B T ) =
ZHH 9 MR O microdomain Td 5 lipid
rafts |[ZFEAT D Z &ENTx ORI NV—T
2K VB BT 7z (Hatano, Kubo et al.
Hum Mol Genet16:678-690, 2007), AD. 7'V
U TYH lipid rafts OB 5 54
nNTEH, MREHR L lipid rafts @
B N RITER SN TWD, KRET
2. lipid rafts IZBITBE53LETOERE
TEDOBEMRALZBEAL NI T DL
A LTS,
3. WrgED 5k
FHRME PD ORI & > 7 O RN lipid
rafts %I L7- BB & v 9 4k
HWOFERIZOMRDB D & D EERHLUC D
S &N INETICEE SN TV D FRENE
PD ®OJEIK & 27 (alpha-synuclein,
parkin, PINK1. DJ-1. LRRK2) =2\,
AR, SR KOS L2,
S HICETFNEWY, S u T F— AR O
xR AL CHEEMIA 1T O,
alpha-synuclein, parkin, PINK1, DJ-1,
LRRK2 % X7 BB EMEOIE T A
— RZFR L TWD DRI, 2
O EhR 2 Il A B o CREFR MR I 36
FEH X, BEILKEE. fluorescent

resonance energy transfer (FRET) & fHu»
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recombinant & > /X7 Z W\ C, HHAEH
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DAL IRETT D, PINKL, DJ-1, ATP13A2
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DB XY F R B S s
YLt ks L OVERIIE A B lipid rafts 46
LRSI 2 2 £ 12 1 Y (PINKL, DJ-1
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recombinant & > /37 Z VT in vitro
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alpha-synuclein, parkin., PINK1. DJ-1.
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T 5, I INDDOER L /37 51 FEH
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HERBFIFEHZ L1255 cell viability
DA A AT L, PI3K/Akt signaling 7%
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I HE gy LM ) v 7 T LT EL
SND L N kxR DR T
Bl MfSEN LV AF 2 —TE 0%
D, ZHIUZ KM A — Rk
s FID EZTH LA DL 737 Hik
REL TV R DONEHET 5, £7-ET /LE)
W& W =3Ek & LT alpha-synuclein,
parkin @/ > 7 77 b~ A LRRK2 @ b

FGUAY =y 7~ A (Dr. Matthew
Farrer, Mayo clinic & H:[FEWFZE). &5
W2 MPTP #¢ 5.5 » k& T, PINKL, DJ-1
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7y b, R TR b,
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