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Analysis of a-synuclein insoluble protein complex in multiple system atrophy (MSA)
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TR O (F10) © /M ZEMIE (MSA) (XIEEBMEDOMREMER B D 12T, FFEHN
51 OFELNICEMBARIREEIC /2, RISV 5 ER Th 5. RIS S LTI,
MRS OBLTE & 77U 7RI BT D BEE AR (GCD) DA R B 5. GCI AT &
LT, a-synuclein (LAF, a-syn) &WH X U0 EREEN, MREMICEETHZ &N
e Sz, 4 B, MSA BT IEIARIT, BrofiEl], 22 - IRIEHSIPAEENL TV S,
MSA £/~ A%, ENEFEEFRE ¥ —RELIZL > T Sz CNPasa O/ 12 E—
X —HIf R Tl ha-syn (SNCA) A4 Y 35 Fuad A MEEMICERIEHET DL T A
T= Y I URT, MRMEN T~ 7 A a-syn (Snca) OREZEENEZ D, HEEIZINET
IZ Snca DIEA % —%4 v by+ & LT BIII-tubulin (Tubb3) Z[REE L7-. AKWFZETIEL, MSA
FEIERFIZH51F 5 Snca @ Tubb3 & OFEE TN A FE L, FEHEIZ L D o -syn OFREHIE S
MSA 1RIE1EBZE 2 B4, 2008 4EJE £ TIZ Tubb3 ORERLT A WU NEMSEILE DR R A2 £ L
~ U ADOHMREEEMIER TRETL, #UNEFLEA] Nocodazole 5 L7- & Z A, Snca OFF#EHH
AN TOREAL O 2 5232 L, Tubb3 & OFEE R RAKICEE 545 2 & BRI R L
7. 2009 FEITET N~ U ASOWUNERREILER O AR G-21TV, FHEEY R AER O
WEZDZEAERL, £72, Tubb3 O REEFRIKZ R, COST HELRKNGE & /37
BREBLRE VY, R ILRE T Tubb3 @ Snca i &AL DOFFEZHED, F5E TALELY DAGA AT
DIRIN DR A ST

AEREDOBE (EX) : MSA is a non- hereditary neurodegenerative disease. Glial cytoplasmic
and neuronal inclusions are characteristic markers in MSA pathology. a-Syn, which predominantly
exist at presynaptic terminals in the CNS has a tendency to aggregate into amyloid fibril. We
generated the transgenic (Tg) mouse model, in which human wild type a-syn was overexpressed in
oligodendrocytes and prepared primary cultures of neurons and glial cells from the mice. Our
previous studies revealed that the oligodendrocytic inclusions of a-syn induced neuronal
accumulation of a-syn and progressive neuronal degeneration in a mouse model. Immunoblotting
analysis of the sequential extracts showed that insoluble mouse a-syn and B-1II tubulin was
detected in the insoluble fraction of cultured cell of Tg mice. Immunoprecipitation analysis showed
that B-11I tubulin was co-immunoprecipitated with a-syn in the mouse neurons. We coexpressed the
Snca and Tubb3 genes in COS7 cells and verified that mouse a-syn directly bound to -11I tubulin
to form insoluble complex formation. Moreover, the insoluble a-syn accumulation was modulated
by treatment with a microtubule-depolymerizing agent. Thus, we thought that it is important to
prevent a-syn from binding to B-III tubulin. To determine the a-syn binding region on B-1II tubulin,
we constructed various truncated forms of B-III tubulin and revealed the a-syn binding region by
immunoprecipitation analysis.
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L RAENGE (M S A) 13 IR OFREE
EVERBO 1 DT, RN HHK 1 0FELINIC
FHEAARIRIEIZ 220, FEIC 7 D AP R ©
HDH. BARICBITOMS ABRFIZ1 0 A
8 ANT, BCkE DHEST 1.5 fFmV. MS A
DOIFELFRR & LT, #hfHiE o Bk &
7V THIICR T D REE AL (GCT) @
FEREARONS. GC 1 O/ERS & LT,
a-synuclein (AT, a-syn &BE9) &
DB NI EINE R, MREMICE ST 5
ZEMEfENT.. 50, MSARRD AT
S A NIRRT, X=X LM, 2k -
IBRIEDORENIDNEEN TN D, a-syn [
RACRITIRET B X X7 BT, REKRTFR
WCEHET 5 Z ERHE SN TS (Giasson
BI, etal.J. Biol. Chem. 274: 7619-22.1999) .
a-syn O BREEEIC L DAL, MS A
TR RN=F YV IR/, TV A ~—
W EMEEN, YA X7 L/ Xy —L LT
FLOLNTND. a-syn OMREAIILAN T
DRI IR ENZ OV TR S T
59, AHFIET o -syn BEEEDOEF 2 57
WZTHZLicky, MSADKRR LT, YA
X7 L )Ry — O IR~ OIS A A EE
THY, BERE»LOMHELREW. GC I

a -synuclein, 3 III-tubulin

DIFIN 7B EN 2B ST 57201, BN E
FERE X —RIELIZEL>TMS ADFKE

BET NV UANREBEINT. ET LT A
X, AV ITF Yy Rad g MR Z Ry
B T# % CNPase D7 1€ —& —Hfll T
Eha-syn ZIBREREITL T AV 2=
I <UAT, UTOZ EEW LN LI

(Yazawa I, et al. Neuron. 45: 847-59.2005). M
SABRFLREREOA Y IT7 > Rath A M2

BITDHGC IEROEARERE, NEED o

-syn OFEFEDHERD S AU, FHAPRE R OHfE
oAU 7 Fa A~ Mg OR

b, E BT, R RAER R ET MO EE AR
FEENA O, S5I2, BEREOERE L
T, MRREIER - AR RICIB W T a-syn @
LN LN, UL EOFERENS, £V 357
Y Red A MIBWTE b a-syn Z i HEI%
B9 52 Lok, Mo NEE~ T X
a-syn DOFEBIFHE I D ARV R STz,
ETINV T ADFERERZ T, MS A2
% a-syn OFEAIRAERITIRO K 9 I %
BHEEBE2T-. AV IT FatA kb
AL~ D o -syn (72 6 ONZBFHESy 1) D%
BHEIEH, #hRAII TO a -syn OFBLZ
X oM RE D2k, £ LT, MRRAEMEICE
L. ZOZ N, MS AJRREMRIICIZOA



Va7 y RaedA MR a-syn 38 LR
B - O I BRI OFEH, 3 X OVEITIR
FOFEE, OMFEMN TR LA Lo
-syn EHHEEMT 501 WEHZ—7 v 1)
DOFEE, OMRRAIITO o -syn, L OBRIHE
53T DFEBDIEIERE ~ KT T B D fRHT
BT HMERDD.

ZHVE TIT U AR SR O
KO U 7 #ld oG /M 2 VT,
UTFDOZEH#HBLMT L. IR
KIS CTAHY 7 et A NN TOE
N o -syn OFEELIENNZ sl L, LAREOfE
AR BV T~ 7 ANTEME o -syn DI
FEREREDE. &5, RmEiEEANC R
DUFEMEIC K DB ZATV, BB OA X
)7 vy Ne{Tlolc b TA, ET VT
A TIEAREBEMES BN BT~ 7 ANLENE
a-syn ZHH L7z, Zhux, 7V 7THao
HOEERFZRC, AV IT v Ruad A RO
A L2 R TIER bR o T,
S BHIT, S ETa-syn & REBEOZEEZ R L,
T2, RELEET a-syn EfEET D2 %
78 WERZ—7 v Moy F) LT, B
III-tubulin ZA 6N L. £, B
III-tubulin 23R 2 0 NE B RE & [HE
T2 L, NEEDO~ T R o -syn OARFFLD
mzonsZExHLNITLE.
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AWFFETIE, MS ARIERFIZEIT 5 a-syn
OYEf % —% >~ b g1lI-tubulin &, ZOfEA
LA ST, a-syn ZE&TeH L0 F
BEKEsEOMI+ 5 /EHZ—7 v |k
DOFEREFLE, 72 5 TR A PLE T a-syn OF
FEZHIE L, MSA RFIERE~SRIT S Z
LEHBET .
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(1) a-syn &{z+ & B II-tubulin &G+ 7
n—=27, KO, EREOER
~ U A5 RNA 24 L, «-syn (Snca)

& B III-tubulin(7ubbd) OELF|IEH % & L 12
PCR Z W T/ v—=2 7 %fT7o7-. iz,
Tubb3 @ Snca F&EHN A FrET 27201,
Tubb3 ([ZOWT, kRS, fMiize b oL
BRI LT

(2) WEFLMARIC L 5 & X7 EREL L LR
TEfRHT
DFLAG, O ¢ -Myc @lé 4 > 737 B O
AR 31T 2 — IR AR BLR O fE
COS7 #ifalz FLAG fit4 Snca (FLAG-
Snca) K O’ ¢ -Myc Bt A& Tubb 3 (c
-Myc-Tubb 3) DK L OERKD—IEH)
FHB T o7,
QE A S EIZ X Db
FLAG-Snca ® A% 8l, FLAG-Snca & c
-Myc-Tubb 3 Z R B &7 COS 7 flifid %
RETEMERNC X DTl L, Yo A4
Y7 uy NTEBEOZEH L.
@Y X D JRTEMNT
COS7 #ifaiz FLAG-Snca M O ¢ -Myc-Tubb
3DERBIOERKERBELIE, ZnEN
DHUR, E£7 & 7k E W CRTEZ T L
7z.

(3) RIBHEIZL2EAERIZROER]
@D Snca, Tubbd £2EB I OEERKEHED
s
His # 7fi& Snca, MY His # 7 FiA Tubb
3ORERBIOERKEERL, KW ICH
B, 7G0T 2O TEAEOR
WEITIR STz,
QR PZILIEIZ X DA ERALRE
R L 72 Snca & Tubb3 &£F, F7= Tubb3
DOEBIKREIEA L, Snca PR THRIELREL
fE A& bl L7-.

(4)Tg ~ 7 A~OWUNELER O A5,
BLOEORR
%1y Hinb 24 r HETTg~ 7 ZITHUN
ERZEA] Nocodazole DR H-Z1T\VY, ~
U ADEEERR AT LT, £, B,
I GREDO KD & 87 BB EITD, ¥
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(1) COS 7 Ml FEH R & AV 7z Snca &EFE &
Tubb3 #&& 0 B -5- D it

FLAG-Snca @ # , FLAG-Snca & c
-Myc-Tubb 3 & Z LR Bl ¥ COS7
Al 2 SR mEIE RN K D MEE oW L, v
TAZ 7wy hTEAEOEH & LKL
7-& 2%, FLAG-Snca O A3EH L=/ T
IIAREMESEIT o syn PLKBGED R RiZ
B o720y, FLAG-Snca & ¢ -Myc-Tubb
3 &I BLMIE S 7o AR CIE A TEME S 1
(2N RafEd L7z %72, FLAG Hulk % v
Te B RE A AT 70 o T2 K5, Tubb 3 23360 L
TND Z EDNMERTE . LRI
FOFEFR D, Snca 2% Tubb3 &fEH L TAR
WD 2 o RTVEBEAERERRT D2 L%
R L7z, Tubb3 ZFAK L Snca & HLFRBLL 7=
AL DYt 2170, Tubb3 @ C Rl %
BUOEREKELFELTND Z &2 60
Iz L7z,

(2) KIGHEFEBLFH % FV 7= Tubb3 @ Snca &
HAL AT

FWH L7~ Snca & Tubb3 &K, F7= Tubb3
DEFMKEIRA L, Snca HiikZE W=
W CREEMEZ L L, Snca & 3L 3 2%
Tubb3 ZZFALH 5, Tubb3 @ Snca & H#BL
% 150 MR E TRV IAATZ.

(3)Tg ~ U AROFEAZ X DU NEBLEH D
EIES

K1y Hinb 24 7 HETTg~ 7 AU
ZEH2EH] Nocodazole D A 5247\, ~
T A D EBERE & fENT LR R, FERGHET
o5 EEEREREE N, BERETII%EEL
Te. Fio, ®&EH, FERERHEORMDZ
7 ESE AT, VZAL T wy SO
L& Zh, BEHTIIIERGHTRAOND
REVED a-syn DX KRR SN o7,
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Kimiko Nakayvama,Yasuyo Suzuki,Ikuru
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Microtubule Depolymerization Suppresses
a -Synuclein  Accumulation in a Mouse
Model of Multiple System Atrophy
American Journal of Pathology, 174 3%,
2009, p1471-1480
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