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Cooperative function of alpha-synuclein and tau during brain development
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Abnormal intracellular aggregation of a Syn and/or tau in_the human brains

define multiple forms of neurodegenerative diseases including AD and PD. In addition, coexistence of
o Syn and tau aggregates in tauopathies and synucleinopathies indicates a strong cross-talk between
two proteins during pathogenesis. Despite their disease relevance, the normal physiological
functions and roles of these two proteins have remained elusive, as mice with knockout of either of
these proteins do not present overt phenotypes. To address this issue, we simultaneously removed
Snca and Mapt genes and generated a Syn-/-tau-/- mice. Through this research project we revealed
that a Syn and tau participate in proper neurogenesis and gliogenesis via controlling of Notch
signaling and microtubule reorganization. Functional cross-talk between a Syn and tau during
corticogenesis will provide new mechanistic insights for the pathogenesis of neurodegenerative
diseases caused by aberrant o Syn and/or tau.
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1. MEFRBEOE

a-synuclein (aSyn) & tau (IS EFEIL T 2 BUNERS G 72 A 1X < B (Microtubule
associated proteins, MAPs) T, T b DBEIETFICEENIBELCHGHEICITN—F v
/¥ Ji(Parkinson’s disease, PD)=Ci2 HI/iE(Alzheimer’s disease, AD)7x & D i 2
EREFRIEIR IR E RS, L2, 2NbD X X 7EOEMBEREIC I A
BRD% L MICREERT 2 2 L X 2 MiMilgoZ W - Bk o i +
DRI N TV, ZOHBO—D223%, aSyn & tau DHIE ) v 7 7T b= Z23%
EANERBIBIZ TR I 0722 b TH D, T T, HxIIMINEEY & L7z aSyn & tau
OFSRERIM AAEH 2 MR 2720, Zo0BB T2 FRHCKB S T4 TV ) v I T
N aSyn"tau”~ 7 A ZAER L, AR R ORESEIC B 1T B aSyn & tau O [RIFEERERE
& B LT,

PR DU INE IS E RS & L Tl o IEREHER: . /02 & ok, Mzt
ftEfERr . ERMREZA = v F AL VDI BRE—Z -2V N7HDL —
V& L CH RN EERICEE XK E 2 B3, BUNED XA F 1 v 7 XLk
FicHEl T h T, ZORIRT DR IT X £ & F PR R oA 42
CHRELERE DK & 78 o T 5, FEAIEIE THEEERHIIL D 7 S5 13/ K
JEZ G X L, Mg o BE IIEINEZ FIE I & 5, A D7 — 7
I E T, IEINEE DR REE T - LIST & /MiiE AN E (microlissencephaly) D Ji [KliE
fof - KATNB1 OFEREMENT 21T\ Wi & AliaE 2 4 = v 24 L THUNVE &
v bV — 7 FifmEdliE3 5 2 & B L 72(Toba et al., EMBO J. 2008; Jin et al., Sci.
Rep.2017) ., % 7=, aSyn 2SR & 4 = v D NEFT M 1< 24 T2 7n m] SV NG (nf
B LR BBUNEDIGEICHEATH 5 2 & %22 % 1IE® 72(Jin et al., Sci. Rep. 2017),
T DR Z0[BHBUNE X, W ARD T ay b7 47 X (14-pfs) TIEAK X
#L7= unconventional /N T, aSyn I X - TLEL T LT W72, SBITHF5E Tl
PRREHER ICE I L TV b MAP Th 5% tau b 14-pfs TR S N UNE ICHE S
THILEPMEINTWE, 22T, w7 AEBHRZEI(DRG)IC aSyn & tau %
FFI X & live cell imaging T L7 & 2 A, WM& Vo3 7 E P RREIEN %2 —
FICHEEN L T 5 2 ERBIHL & 7 b | BREERY 7 iR 28R R & 7z, BHIRER W Z
LT, aSyn & tau DEMLETICERE U725 EICIE PD ° AD 72 £ OEHE WA
WEREEAREI R ZICHEDLLT, TNZThoHM ), v /777 b2y RT3 e
A ERBBIZRE R o072, ZD2D, TNH DX Vo378 ORI B
WEMET 2 2 L CRAET ZMRMIEOZN: - BEo s THMED oI T
Wi, —AYIC, MIIEN MAPs IZFERERYIC U & v & v b CABH R BRAE % iR
W 2008HEETH D L%\, 2 I TRIFEHETIE, aSyn & tau DX T
NIy 2T U bvTy R oSynTtau” BAE T 5 T & THAVOREERN R EEE L
fRAE L. oSyn & tau DAEHMREZMIHCTEZ 2 Z L SRFTE 2 &L v, K5
DIERICE 5 77,

2. BIEROBW

42 DT EH» S, 6 fEliid WT, aSyn™., tau” IC b~ T aSyn”tau"~ 7 A D
23 LS NE LK o TCnb 2% FA L, ZNICK LT, aSyn"tau" = v X
DAY IE WT. aSyn™, tau”" X D KE { ZroCTWiz, TNHDFERICE D, aSyn
& tau 2SR OREZEICB b > TWD Z 30> T, BMOIEAEIZIIT D aSyn &
tau D [FIFAEBBREEZ PR 2 72, WT. aSyn”. tau” & aSyn”tau”~ 7 R % Al
ICRERT L. HAR RS o R 7 L DR L sl O B REMERF IC 351 % aSyn & tau
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3. HROFE

FAEMBIRICIE T B oSyn & tau DAEFIEEREZ IEII S 2 72, WT. aSyn™, tau”
& aSyn'tau’~ v R DIEEH El11 2> 54K 6 Blin~ v A OEITICE DR T,
MR FEER %2 1T > 72,

(1) SR b, ME s 2T, QPCR, Western blot 7r & D 5k % Gb T,
aSyn & tau 2% E12-E15 BEYEMGIC 5> T Notch ¥ 7' F v % A L CHitkRERMAE D 43
Wbz GlE#s+ 2 2 L 2HL T L 72,

(2) WT. aSyn™, tau” & oSyn’tau’~ 7 ZfG 2> & fR R ARAEZFHIFE(MEF) % 5
HEL . BUNE OFEART % B3 & live cell imaging THEHT L 72, WT, oSyn’
. tau” ¢ DKO ~ 7 2R 5 08 L 72 MEF fllfdic B 2iED ) a Xy —1
AL, =T 1 R, Rt 21T O ML 31 2 UhNE
DOHERFIRIL L HEA 2T/, 72, WUREEO MEF MIfic 8¢ EB3 (4
INEFIAE T2 A CE) BRI, 74 TRV A A=V vV I CUNE DB
RILZBIRL 72,

(3)WT & oSyn"tau’~ 7 2 E12-E14 Ok D 2 7 4 2K5#(200-300 pm
JEX)%1T\>. Lyn-EGFP & H,B-RFP Triftiliig ol & Mifatk = 2 L2 aunl
fbL. MR D3 &5 L < A 72 0 23 5 8 g ol L <A <R
+% liveimaging THIZ L 7z, Z DR Z T L. oSyn & tau D KIAD e
R D R LE DR, MO R & | Ml OB E A v — + ic 5 2 5 58 % 1
AL 7,

4. WIFEARR

4 ix, MoFAEHICEHE T 5 WT, aSyn™., tau” & oSyn’tau”~ 7 R D@ %
1TV, oSyn & tau 28R 7 — ARFFINICHREFEAE L 77 ) TIBUIC EHE 2 i 2 R
3 rRALE,

(1) W2 E12-E14 DEHTIC X Y . aSyn & tau D RIBDSHREERAINE D /321 & fik
i ~D b Z Rt X &7z, 7. Bl JRRM DN 2> 5. aSyn & tau D KIED
MHREFEEORIIAZ RO 2 L 2FH R L7, aSyn & tau ODBERERIBIC X % iEFE
AR O FIE L & fifR b DD aSyntau”~ v A Dl Z 2 L < K& <
EH TG0t TOLBRDIMHTICEL D, aSyn & tau DRIEH Notch > 7
F A LR o b 2 RE X 272 2 & AL 72,

(2) WT & oSyn”tau”~ v Z 52 E12-E14 i D i pAlEg % Lyn-EGFP & H,B-
RFP CHERk L. WD X 7 4 2E58 & live imaging #1T\>, oSyn & tau D KIE
DSHFEEHIIE O 2] G2 7 = — XT BT B M IR D RSB & ik X
B, T, HOEERRL 7213 & A L OMINEA 48 FFHEI#E. aSyntau” D HT R E I
LT To7zs ZNUHLDFERICE Y, aSyn & tau O RIB MR O 2L %
RT3 2 L DR TE 7=,

(3) E15 DgRMAITIC X Y, BERHO 7Y TIEEBE L AflE i, <
DRI, aSyn’tau”~ v 2 DFEEYINIC 5 1F 2 tHEEA L~ D L M < 1
722 & T, FAEBRHO MMM SE L KD Lz HKTH 5,

(4) £t aSynTtau vV ROT A ra¥ A4 b AV ITTFY Fud A b OilEE
ADBIFE X N, P 225~ A 4 Xp/NE L o Tvolz, ThbDfER
ICX D, aSyn & tau 2577V TIZHK, A L ERMCE R &K EI 2 R L Twb T
& xR L 72,

AEDWIFEIC X D, oSyn & tau 23R CHREFEA & 77 TIZ 2§l L T



52 AL DITL 72,

(5) FFERL. S 742
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