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FSg ) RERY w OV EAEFY O #BY kA
ORHR A BB AR KA 130021 DR TR TRET A, KA 130021,

DM E AR A e, KR 130021)

FE  HUR MM 4% (sporadic Parkinson’s disease, sPD)) 2 B3 FI4FAE 2 — & H i J2 7 35085346 (substantia nigra pars compacta,

SNpe)ik A1 % L IIERE 22 70 A% 1% 2 (/D) PR (Lewy body, LB)JERE. LB R AEMEARR KA U SR R E-— P R, R B
2 AR R SIS B R E SR, R A T R RS S BT O LB T T R 44 2R SR AT & 4% (process of
aggresomes) AT 1. EREMIEGRZILIREF, o E A FURERA L)) T AR 4L 4> 1 2 42 1 B (molecular crowding) PL
J G S T YA SR S R (fibrilation of aggregation). W], K [ABHA ) fEfEfS (dysfunction of proteasome). P4 it P AH 2% [ fif s
K (loss of endoplasmic reticulum associated degradation). JE£TZE{LIEEEY) (nonfibrilar aggregates) « FEAE /K (aggresomes) M 24T
44k LB (fibrilar LB)A5#4 /% T sPD Ji AL FE ) 1 BEFF . IXHEIRTE sPD i AR # by, E FAmGAR Ty R b g S H B30 LB T ik

RS T B AR S e Sl R, R R T ARE IR A BN T

KR ORISR, EANATIRERERT, A BIRRIOGEEMRE K, REY), REN, BOCMIE, FE5ES

FRSES  Q51, R74

JU R P A1 4 A% 973 (idiopathetic Parkinson’s disease,
PD)st MR ESZ IS AR RG AR TR, A
28 LI % 55 (/N AR 995 (Lewy body disease, LB #&
), A I IR b B AR I < AR W R (PD
dementia, PDD)F # % 14 Jji % (Dementia with LB,
DLB), Hr 90% 19 Ay Bfe A 2B, RPRCR P
PD (sporadic PD, sPD). sPD 45 ik 4 95 B i A% i
o B 5T %5 58 (substantia nigra pars compacta,
SNpc) 2 [ 1% fig # 28 T 3% 2K e 5k A7 4 i A A% 5
(neuronal perikaryon)# 7 (/N4 (Lewy body, LB)JE
P, R LB 76 sPD i A8 ik B b 4 38 1) AR (38
ANHAE, HR A LT AL TE R LB 5 2 JeaeT:
AL BTN ORI

76 LB B frp, A o Rz H A
(a-synuclein, o-SYN)JZ i % (1) LB &4 5.
a-SYN [ N ¥iig 1~67 2 5L/ 741 45 iy d 72 2 AN AH
LRI o BEEDK, A 11 NIRRT E R )T
I E A RSE 1) 6 24 LR 7 41 1 [ KTKEGYV (highly
conserved hexamer motif), & a-SYN EEREW 1 ki
EEFEED A2 PP o 125E 45 14 (apilopoprotein-

like class-A2 amphipathic a-helical feature) X fE % &
i NG Wi R & A & 1 (fatty acid binding proteins,
FABP) [¥] {1 57 4 /3 41 £ E 1 (conserved signature) [1) 44
Ry, - SYN M 3 IX ARG SE 1Y) R Jie &5 1) 3% 42 I
Ji i (lipid micelles); H1[1] 61~95 2 KR J3 41 45
P2 AR E 4 7 AR Jr BXIX (non-AB component
of plague, NACP), =& o-SYN M W £
(random coil) ¥ 4%k B Ji )2 (B-sheet structure) ] £
FBERT, «-SYN WE L X M R R T 1% AR FF
AT £F 4 /AR Ff £ 4k (AB-like protofibril and fibril),
IF HARJE a-SYN 214 F A7 #2241 1 &5 0 Jik
filts C i 96~ 140 28 FE R 7> 51) 45 A6 180 e 25 I 2 1R
(Pro)~ A2 MR (Glu)FK [ 14 Z IR (Asp) ik, [R] I
T FABP R~ Pk 45 #  1E 1) [F) I 810,
a-SYN TREF F e R R SRS A JEfl, C
Uity [ % LR S 4 R A o-SYN 7 52 21 I 7 1R 1 4
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AR 2% 5 TE i a-SYN 5% 58 /& (a-SYN oligomers),

[F] I 3T a-SYN — 5E [ 73 1 FF 45 0

(chaperone-like activity) ™ (& 1). 7& 42 BR & B,
a-SYN AJ5 AR PR FF AR 1 5 (1) K 41 5 IR 25 (natively
unfolded state), . 3 1K i K V£ FI = & faf P (low
overall hydrophobicity and large net charge) ] 4 1iE",
1M A58 AR D BEBE G I, a-SYN FF4h HH R AR H
SR B 1) AT € —HE I E R
DA R T RS, /£ LB N, 4

RHT BN a-SYN B T M A A2 T 4 R R R B AR
A9, LY i W 24 i 2k (truncated full-length) F1 2§ 45
(aggregation), M{FRILEL 4- FHIL TG T S8 Ab,
AL BEIREAL . BRI SR L 21,

1R 2B L 2% P2 1) (advanced glycation end products) /1
F A FAS B (cross-linking) BY 4 55 #2486 314
DALl X AR 7E LB W IR AR 22 S W IR
sPD iR FE T 42 LB S R A R 1R 3R X

&>

I [_Sex61
— g - =
Sex61 1| [
[
4L 5T (a-SYN)
N
LR LR AT Y 6 ZIERR)F H13E T KTKEGV—67 96— FIMEIR . BWEIBMK] 1K ILRILIE—140

61—t MFEtk AR )i Bt—95
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164 A1k, sPD i AR i fE = B K = A E %
RECAEE 1 e R 9 & o0 F SR 1k 1 & 3 i R 4
(protein aggregation) i i, LAz [ B A4 1 (B0 7 il
WDy RE RS A S EERAIE () B 5T i B A (impaired
protein degradation)i I, % LA 281 A4 Ty GE B 15 4
R AE ) S Y 3 Y (oxidative stress)il . ]
I, = AN % 2 AT A B S 1 SRR AR R
MTTAL sPD ()3 BEAL I & 2% 10 2 A4S, Hrp, &
HRAR DI RERENG . o IUEs 4 & DL TR AR
JE HHTA K LB B AL B 220505 . A
ZriR T sPD £ B AR D ReA 1 S T3 LB JE )
It

1 EEE AT

26 S £ FIHE44(26 S proteasome) /& L AZ 41 g N
ATP OB F 55 Bl 1A B iR 842 10 2 1 2 5 1K
(multicatalytic proteinase complex), FH 1 /™4 1 it
4 700 ku 1) 20 S W& 4 14 (subcomplexes) 8% L
MUK (core central core/protease/particle, CP)Al 2 />
oy AR 700 ku (1919 S WA G AL 19'S i
UKL (19 S regulatory particle) 3, 19 S i 17 & & &
(19 S regulatory complex, 19 SRP)ak 19 S i 7-(19 S
lid)zk 19 S 18 -F(19 S cap)k PA700 #4371 (PA700
activators) B, ATP ¥ & & 1K (ATPase complex) 41
. CP Hi 14 4> o WHLALFD 14 A B FLALZH
A& ATP B HHSPE 26 S 5 I BRAR I IG PR rp . 3
H, B5. B2 I B1 MV FRALI N I A5 2 R K AL 43 il
SRAZBEL R ) C g K PR 2 SRR AR .
PR BRI S IR I 2 SRR S AL IR T 2R, 3xX Ay
T HE AR iRz 2 A BRI AE A I
IV S i PP N W e = 25 2 SN N a2 W R B
1 [ £ (chymotrypsin-like, ChTL). [ & (1 B £
(trypsin-like, TL)FH 3 iy 75 20 W 5 - JTROK A S Y
(post- glutamyl-peptide hydrolyzing, PGPH) [¥] i 73
fift V.. PA700 (H 6 /> ATP g WV 567 Al 11 A 9F
ATP B A AR, 78 CP 23l 8 1 iR I HA
VRS TR D RE, U RGP DIRR S
W2z ek T U B CP MBS PE. 26 S S I
AR A 80 % LA BB H . CP 5 4h A
RP JZ 11 SRP #¢ 11 S #75557(11 S regulator, REG)
ot PA28, J& 1 PA28a- W Hi. PA28B- I HL A7 FlI
PA28y- V. A7 21 i) e LR ARl R L 2R AR, dlad gk
ATP M 7 XA CP B AR FAL & A R
o,

7t sPD 41 SNpe W, HMARAEEAE th T
V2 F AN 56 R it 350110 &5 A P S A5 R 1) R P B AT
HLHBAE R T CP (1) o WAL E . CP [
Wl CPI4ERE /KT . PA28 &R IE LL &
PA28 Fll PA700 (1) 5K IA09. i W 7~, SNpe
() ChTL. TL F1 PGPH ¥% 71 72 i Py e A 356 47 1)
55%, 2k U N AH [R] AL 1K 45%, 1 H. CP 1) o
A7 R i 40%. PA700 ff) ATP B W ¥4 L5
ATP BV A7 A 53 FE 740, O3 R 6 7
Y1) o P BVZE S3 Ar W7k, A1 sPD i 1) SNpe N,
42 ku. 46 ku Fl 95 ku £5 7 KK AEAZ, 525 kus
75 ku A1 81 ku 257 N iR 33%, 1M Ji JES Aiy i AT &
IRAE, 81 kus 75 ku. 52.5 ku F1 42 ku &7 W & 1
W, IR AR CP VAT K 1 2 A8 AN —
SEAL CP {80 fiff 8 11 ST RS IS ) 8 1 2 R L 55 1) 4
fiFfie S, AHIEA ] CP M LA ) A8 ] LU I A%
Wi 52 A AR e PER TP 2 A iR e i 2, fER
P BT R R i R BRSO, R, 7R
AR o R R, B AR ANOE — RYIAEY)
102 R N S — AN SRR, B, B
Pl A 1)) e B 1 PRT A B 0N A R S i) BT AN 4% B
b IR0 R TR IR 50 il

2 MRMEXEEER

M, ART & 8 T HERUS B0N T H I
0040 i I R O R A AR R R AT B B R N
(unfolded protein response, UPR)™. 7 UPR il f£
BN B LW T RN A B B LR P R
PO B I ) A DL A 1 I P B DA I A7 -
1 [ Sex6l & & & 41 5 1Y M 18 18w ¥ A
(translocation) EI 4 i JT, 5 24 45 41 I o PN 1) 4 1
LENS T QS I I EE i 5 1 A S P i P S iR Y P A !
T, AR AR T R 2 AN IR T R A 4 TA) R
(pre-Golgi compartment), & 40 i PN £z (VU5
RGN —AHD TERE AT, DRI R A A 5 D9 A
K % fi# (endoplasm reticulum-associated degradation,
ERAD)!™.

K 1 8 L2 00 4 M A4 2 2 R B 0 i 3 A% 27 (1)
WEPE ox, RIENEHE Y (carboxypeptidase Y). al-
PUBE 8 (o1 -antitrypsin).  EZ12%E T- 41 52 441
LAV (unassembled T-cell receptor (TCR) subunits)+
AR FEARHEEESAR T M EHEEN
(unassembled major histocompatibility complex class [

heavy chain). 542 ) A it I A% B 14 25 & H
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(mutant ribophorin) Fl % 1k £F 2 44, 1% JI55 1 15 D5 1 (the
cystic fibrosis trans-membrane conductance regulator,
CFTR)%:34) /218 i ERAD i 4% B 1 B 1 i 40,
SR, IX L8 ERAD JICYIAE A A 5T k9 1) 41 i )5t 7 2]
B AR EAT B AR () B AR R A AN ), I HL
N AR RS 24 ERAD JIWI7E N i MY
W ELARZ A B A d A BTk 2 AR S R 4 R A
(calnexin, —FPERRILEL S, HR )z 2] Sex61 &
RN D R T <UD T & B NG/ i 9 1 B U o
Sex61 54 VR 2H B 1) I 3l 2 AN B s i
£, L, ERAD JRIM Sex61 AR P 5t M i
i %5 M 21 Sex61 & A A4 1) 40 M ot 1 75 22 9 AE
ATP.

A% ERAD i 45 8k |4 JoT W9 I 2 37 380 40 i )5
e 75 YR BN 1 AR BT — N — Pl
J B A5 AAA-ATP W % P (ATPase-associated with
various cellular activities) ff] PA700 Fl 4 i ik VCP
(valosin-containing protein, p97 B Cdc48, — Ffifi
g GME B M Pt T ERAD JIK W 5 5 e 0 11 3K 80
JJU IR 1), 2 U I A 2 40 i 5T ) ERAD IS
YIRS R AR RO AR AR 2 R 2z &= 4k, 1FER
22 R BE - R E RN 2 — ) Parkin(E3) 8 16 K
ERAD J#iz =A™, 32441k, @it Parkin i %
Y 2047 10 4>, B BATIA 42 ERAD ik
Y. XA A NAE S %2 D AE 1) Pael-R
(parkin-associated endothelin-like receptor, — Fll G
AP ), AT AR DI E R cyclin
E (the pro-apoptotic cyclin E), H G & (1 i A=Y
& A ) e 1) AIMP2 (aminoacyl-tRNA synthetase-
interacting multifunctional protein type 2, AIMP2 o{
p38 B JTVI1), H A7 ¥l 4 i 57 £ B D) BE () DAT
(dopamine transporter), A 40 5 225 ) Dy REI
o/ B T B A (o-/B-tubuliny, L A7 5 fi B i B JHORN
gi o 43 %4 0 2 ) 68 9 CDCrel-1/2 (cell division
control-related protein-1/-2) LA A 55 5 firh Tl e AH OC 11
O- Hli 34t o-SYN 74 /4 (O-glycosylated isoform of
alphaSp22). «-SYN 4 & & A
synphilin-1(alpha-synuclein-binding protein). 5 fii %
W F 1E 2% 1 Syt XI (synaptic vesicle protein XI ,
synaptotagmin XI ) il £ & & % Bt % £ Ik
(polyglutamine protein, polyQ)® 24, Hf, Pael-R
Mo 1 ik d £ 1) Parkin JiKY), L4 CDCrel-1/2.
synphilin-1 FI alphaSp22 4 1t & 75 [ fift 2 1l 7 22
Parkin 32 3846, 7EA7 D0 B AR B vt AL 11 5 45

a-synuclein,

M 4 #% %% & 1E (autosomal recessive juvenile
parkinsonism, AR-JP)[#J ERAD #f 5T, Parkin Jt
PRI 5 AR 3 S 1 A R 2 i & ERAD K 1 J [
i AE4T & Pael-R FHE . UPR I J) EHH & ost T
S5 02 ERAD R4 . AL AR-IP i 4] o
Parkin % 118 2% 5 B2 A AR A L — 0l
HJE H 45 R E1E ERAD €%, RETE AR-JIP Ji f]
T BUREAR LB Bk, H2HE AR E
& LB JERMATHE, Bk, AR-JP 424t 7 ERAD %
NIRRT T

2 sPD (1) 85 F iy K T BE B 55 20 ERAD 2k
INf, 40 5T N K AR (1) ERAD IR & . 1
B ERAD 5N, ARl ARE . B E
WAt Az RS R Rl R R
S JOULE Jm) FS B BT 25 5 B, X BB AR
Tl ) A BE A 26 gk e 11 Jo AV AR B 11 Do g I B
N, R R A i 1) SR e A o 1R (5
W) EE ) PR AR A AN A A T 5 B0 B
TEA0 B 5 N JR) 3 A 2 (accumulation)®. 1 Fifi 5 5
LA A IR R, W B AE N TR ) ERAD i
YTk LS R AL IS (R BR B A28 A R . iR
R, 7F sPD HFH 1 SNpe N, )R UPR A5k
25 1 pPERK (phosphorylated pancreatic ER kinase)
I a-SYN B K- AT 2 B ph e o,

3 BEY

TEAEFRAS S, ERAD JECH— H AN T I 255 5
e 2\ A0 T, SRR B A A o X 4 i 5 T
# - B ABFA R4 (ubiquitin proteasome system, UPS)
Wk 2z F4b. ol A RIS, &
i Jf H B ERAD &K1 H X e AR AT Lk
YA REIAR L, ERAD JEAI7E 40 i i 9 2
2. HEBURIER £ (aggregation), UL E T IE R
(aggregates). #x#], ERAD JEMILE % K 41 o i
REE I T0 ek e [ AR S R e i i K PR &85 R 1 7
K AR Ay 8] & M % 5 8 4K (the intermediate
conformer), 1) 25 K4 G2 57 K4 A4 2 0] 308 3k i K P
Fa 4347 4E T 6 1 3% #2 (unfunctional linking). A H.
RAEHIEHERED (K 1). T RED AT AN
B RS S AR IS, K, KRB
ERAD JiEH e TE SR AL I T4 1 g Ak —
A2 it P 1) 25 2 e R AR o [ 25 ) 5 S R A 388
TEAE Ty 5 SR AR (oligomers) BY 7 £T- 4E42) i (protrofibril)
G RN 2 B ) 2 P R B,
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5844 B ) a-SYN(partially folded forms) /&
Wit Z M AW R, RIE 578 o-SYN
TE SR D A T o-SYN B ST il 2 Fp 2k
Ry o & 1) b 18] &S ) % 53 R 4 (multistate
nature of a-SYN folding) DA 2 o — B dh ] 25 42
SRR EE— 2B SRR, Dev 559 (2003 4F) #4
H ERAD W) TE B R AL 13X A WL B0 € LA
71 % 4 (molecular crowding) (K 1). 4%/ 43 12
LW TE ML, o-SYN W — B ik 2] iy 5t &
(critical level) I JL R AR G IF AR AR, BEAR A
Jiie o WRJE &5 R I 43 4 B sl 72 4 S (R 3 )
SRR, AR A RO AR T SRR I (RS A
Stgtk. Hrp, IREeRn TME) KT TS
FEJ¥ (intermediately folded, I; most folded, F)[fJH
(A G SR A o 4l 2 20029, X e SR A
R SR e R 2 AR A R R A RS TR
RN T R, 3K v [ A b 5 e ) A 2 T 1 2R 4
RN 2 RN TR, B4 2 SR 1 TR 4
a-SYN JyFijl (seed of aggregate)®, A FLAK o-SYN
EIXAN PR R LA bk P2 5 RER. 4p1
BERURN 53 8)) J) 2 AU — 28 o, AR A Rl ()
a-SYN Z [Al@ i i) 61~96 24 5L MR 7 41) 45 K 5k )
B IR TE IR —ERARW, A R A A IA) REAE 4 Y
3k - BEE )k - kg5 G 7 08 Bk & P 2%
EN), JEE PGS a-SYN HFARE i H AR T 22N
TRAARR. o-SYN H ) A 5 e ) A B 56 T 1 1) B
YEECRIATET e T, A er ey o 3k - e
AT BCBEARBIIR, AT 4EV) T8 5 DR T )
S PRy A MM 5T b A AR T T YR ) BT ot B
a-SYN KK AEF i, (H2E H A K a-SYN Xt
sPD £ L IZREAN 4 To ) BB PEAE TR I 18 32 ST X
XFHAELTHEAL P R AEDR. RIE B R, RBEYTM
a-SYN FLA F3 5 8 3 B0 R A3 1R85 2 OB AE . 4
JHL 255 (ol 20 T3 1) I ) 0 4 B A7 (1) A R SR i 4 A B,
7t sPD JRAZ L R AT, T[] o R) A AL 5 S f) AR — FF
AL P R — BIE BU 2 B HTd AT 2R —A
T

4 BEI

W) Jo H T BSG FE T Ry 0 4 B S P 7 AE 1Y) 2
PEAE S BEATPERG, 2B SR 1A (aggresomes) [ 2 At
0 2R 25 I 2R AR D AR 1 BT RE D I TR IR R AR
PER IR N, B4 4 w7 40 5t A R SR AR 40 i 11 o
PRANT) Jry 50 e At T T 8 P RIS, gt ASR AR

PRI 2 & R R, FREEMMIX M s S B A
bR RAEWE A4t FE, Lee 55U
(2002 4R )Rt Hh ER Mt 1 FUY R SR AR IR X AN I R
WA e o FAE W) B B ot 2T 4k AL (fibrillation of
aggregated proteins). R E (R4 4L —Fh
TR, A8 AR 50 A IR N S R], R ER
SRTE ) SR AR W) ER 11 ot bR R 82 1) i 1 e A o 1
AREA RAGR, Sioh RIS, R RAEEA
For NS NN, SR FR AL TE U SR A 1 ot
(RSB R B8R T 7 ARAR IO T 8 R ED R 4 5
REJJBA. AR SR AW H 1 DA T i B A AR I
PTG AR R IBLA], AR SR s e SRR Re
e AT SR AR AR 1) IR 3R ) el T R A e 1 )y
KA R, IRk, TSEE 5y e A B R A 2 K B LA
SR FIA I AR YRR AR, fitt, SRA A
WA R B A RS, 280 E A
SRAEARTE B BEAC I R 2 73 H5CE 40 L) ) SR Ay i
T P RO = Bz T Aoz i 2k JA 1 o A
ML fe¥iaid iy, Mg RIEREE G, I
T 1A (dynein)il it H £ (1) ATP Wi o3 il 3is ok e it 4%
124 77 1531, P150glued F1 P50(dynamitin) & dynein
fEH 1 & B 2 & & (dynactin) (1) 2 > W 2,
P150glued fie % YA M 45 &5 B iz d B, P50 fig
g 25 dynein, 18 o R A& N 7 4L P150glued
AT P50, ZH 2 LW ARG 6(Histone deacetylases6,
HDACS6) & 1IB 1 HDAC Z & H 1t — /Ml A G R
H, HC i brda 4 Mg [/ N 45 & 22 2
R B 8 AT dynein®. 4238 & 7x HDACG 8
WRE LA 20z ZAN AR T B 8 E BN dynein
177 S 5 REMIE R, I Bl X por a6
PSR- ARV e U S Ve VA G- VA || it
wp ] £F 4k (intermediate filament, IF) ¢ JE & H
(vimentin) (1) £7 75 & ZE B ARTE U RFAEPE 2 7, A1
B SR 0] oo R LR G s, B W
KA, R EH IE 40 5T A DRSO oy A AR
[ HH A R L BELORR, e 2 A vh  JD L 1 SR A
WA 1578 T2 A 45 74 (cage-like structure)™. [F]IH,
ZEMN ) B2 F AN R AN AL R R
BRI AT AR R R ZORE AR S 4 A B
oA S LR B, Ak SR R ) B 1 ) AR RO b e
AR B R L Wl s H A BT R AR, e T R
T A HERR A IR B AR I B 45 M (compact

centrosomal structure) (& 1).
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5 5 (v 1K

% 5 A& (Lewy body, LB)#IN A 2 FEAL AR C
1) £, ¥ f (aggresome associated inclusion)®. LB [
TEASFHEME T4 70 10 5 FARARAHZEL. SieEn
758 7R ROIR 1992 3 - H A R 4 J5T (ubiquitin-
protein conjugates, UPC){7-7E T 28 7t i 7 F1 5 e
o, BEHRR ) UPC A7 AL TA% A . HLBE W LB
th g FHYZ 2R AR L SR SR 1 1) Ve T RORE R A7)
S, AN B IRFE I a-SYN FT e (8] £F 44
B AT YEAL S5 k2. Big o0 i o LB TR B2 3R
WA EZ ZA0I B . I 321K Parkin 41 #5704 5l R
Pl A A B A Y o, BRAEAR T AR AR OB i
1+ y- W 2 1 (y-tubulin). a-SYN. synphilin-1.
B A B NS AR AR LB RFEYE Sy 1. 4
M A5 5 U 45 U (extra-cellular signal-regulated
kinase, ERK, J&M¥ N 175510 22 4 5% 10 8
W5 5 4 PRER TP — AN, XA 3L
fl % 3 A INK. p38 Fll NFkB)/E 4N it 2 A% i 0k
S W TR IR AR IR T R, A5 sPD AR 1 2 Tl e A
20U, RBEWT A ERKM.

LB #2228 3 5T o s P ) 2R AR

e S AR R AR AR N M2 5 R A R S A
e B AR SR AR AR A 1 B 1 k28 ) Al K A6
], FUR R 5020 iR I U I, ) i 55 o 2 e 8
TERAERN B RE SR B, R R 59 M R
1 DT iR IR0 S I Al 58 4 A7 DR o 18 2 11 0 ik
MR bR, T SRR R R I B 1 O A NS Y
fuft AL AR R HE ) 2 0 R B At T 4 B A7 A0 L 2
e, S AR LB IR AR AN e A
TR Z MR G, i AFAE A7) ALY
RO, HRIE IR, 7E sPD B35 1) SNpe W, £ EUi%
P To—#85r LB S /DA 54 20 S W5
7 o, —iB45> LB A PA28, —ifi4) LB HARE
1 PA28, fHJ& PA28 7t LB Hf e [X [ AL

LB A ZME ARy, SRMIX e E (R
Y5315 AR AATY G % v 4735 1) AR 3 AN
RER D). Wi cEkioE, LB Al s 204
UL R L 72 % K UPS, UPC iz 3 - & i 4h
& ¥ (ubiquitin-protein conjugates) 8¢ 72 % 4 & [
(ubiquitinated proteins), 454X 5 P il 0 2R 4 AH
KEH, petbEn, 5406 55 M4 D)
e T B, ARl A AR R, #h
e A GE IR 2 4= Bt

Table 1 Some molecular protein components of LB in Brain

F1 MABSCHVERMEBRS T

Name of protein

Name of protein

Name of protein

Synphilin-1 [37]

a-Synuclein [37]

AB[38]

B-Synuclein[37, 39]

Amyloid precursor protein [37]

p62( Polyubiquitin-binding protein) [40]
Ubiquitin-protein conjugates[9]

or Ubiquitinated proteins [41]

Tyrosine hydroxylase[39]
Clusterin/apolipo-protein J [42]
Cytochrome ¢ [37]

Non-selenium glutathione peroxidase[39]
Cytochrome oxidase [39]

Copper, zinc-SOD (Copper,zinc-superoxide
dismutase) [37]

Rat5A (GTPase) [39]

Calmodulin (CaM) [39]

Calcium/calmodulin dependent kinase 1[I [37]
Bcl2-antagonist of cell death (BAD) [39]

Plasma membrane dopamine transporter (DAT) [39]
Cyclin-dependent kinase 5 [37, 40]

Extracellular signal- regulated protein kinases[39]
Mitogen-activated protein kinases (MARKSs) [39]
Septin  (a  novel of  GTP-binding
proteins) [39]

family

TAT-binding protein 1[39]

Hsp70 [39]

Hsp90 [1]

Torsin A (the diverse AAA* protein family
ATPases associated with cellular activities) [39]
14-3-3[39]

Heme oxygenase[37]

VCP(valosin-containing protein, p97/Cdc48) [43]
Ubiquitin-activating enzyme(E1) [9]

The ubiquitin conjugating enzeme(UbcH7, E2)[9]
Ubiquitin ligase enzyme(E3, parkin) [9]

Ubiqutin carboxyl-terminal hydrolase(UchL) [9]
Subunits of 20S proteasome particles [1]

Subunits of the proteasome activators (PA700 and
PA28) [1, 6]

Ubiquitin [37]

Lysosome associate proteins [44]

Tubulin [37]

Microtubule-associated protein 1(MAPIA, B)[39]
MAP-2 [37]

Neurofilament subunits of 68 kd (NFL), 150 kd
(NF-M), and 200 kd (NF-H) [37]

tau [37]

MAP-5 [37]
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BN FE TS, A8 1 BRI B 20

We? B8i# Ui LB MILTE O MRS 2 B kgt &
JCHETE Z A SR G R WE? H '8 (autophagic B¢
degeneration). T (apoptosis) F1¥A FE (necrosis) A& 5
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TR AL, UPS Bl 10 8 A i o
F, ARG AR R S . R R IR AR
AR R S AR RRARIRAT A K RIEH
Ry Tk PR, R A ARSI G B T
YT BB BRI, [FIR, SRR A e
WE A A, R, g R AR I R T L
— AR B A0 L) E T R AR . (R A4 sPD Y
o, S ER PSR AR VO T4 A T INK T8
U AE LB IRt FErh, i S A AR 2R N
(R LA AR R AN T SR S AR B gt 0 40 A 35 1 — b
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41 ffu 25 (intermediate organelle). tJ5, LB BEAI LA
L M A AN N I AR /1 R A R G/ i 5 4 i
THER, BT AR A0 TS cH 204 i b, R
F M B B Wl AR/ B MR AR R g8 RN N i 5T A i VS
BRI, 8 A, fE sPD AR RE T, LB M H B R
I RETT T AR 4 S e ST 0 e, 3 A DA
HEARMRAET - FWe? X6 T R sPD i AR i 7 1)
AJFOEAN AT AL RE R . teAh, RS
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Dysfunction of Proteasome and Formation of Lewy body in Sporadic
Parkinson’s Disease
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Abstract Lewy body (LB) in the substantia nigra pars compacta (SNpc) is one of the cardinal pathological
features in sporadic Parkinson’s disease (sPD). Both pathogeny and pathomechanism of LB have been set forth.
However, genetic, postmortem and experimental evidences demonstrate that impaired proteasomes and
concomitant LB could result in the concept of process of aggresomes, by which aggregation reaction of abnormal
proteins is mainly proposed as molecular crowding of non-fibrillar proteins followed by fibrillation of aggregated
proteins, and in which dysfunction of proteasomes, loss of endoplasmic reticulum-associated degradation (ERAD),
aggregates, aggresomes and LB are attractive occurrences in sPD. This suggests that dysfunction of proteasome and
concomitant formation of LB in sPD is basically associated with cellular process of signal transduction involved in
a variety of proteins.

Key words sporadic Parkinson’s disease (sPD), dysfunction of proteasomes, loss of endoplasmic reticulum-
associated degradation (ERAD), aggregates, aggresomes, Lewy body, signal transduction
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