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Elucidation of mechanism involved in axonal transportation in human peripheral
nerve
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To find out factors involved in unconventional microtubule formation, we
performed LC MS/MS analysis and determined a -synuclein (a Syn), Tau, TPPP1, CRMP2 and LC2 (MAP1).
Among them, a Syn and Tau are highly expressed microtubule associated proteins in central nervous
system, and their abnormal intracellular aggregates in the human brains define multiple
neurodegenerative diseases including AD and PD. This indicates that a Syn and tau play important
roles in both cognition and movement. In addition, coexistence of a Syn and tau aggregates in
tauopathies and synucleinopathies indicates a strong functional cross-talk between two proteins.
Despite their disease relevance, the normal physiological functions of a Syn and tau have remained
elusive. This is attributable to each single knockout (KO) mouse has not presented overt phenotype
or malformations. To address this, we have generated a Syn and tau double knockout (DKO) mouse and
found abnormal neurogenesis and gliogenesis in DKO mice.
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1. WFFERRAA S 1D 5t

Foxix, THRE Y A =2 OIEITHEOERICIT “Mia” & L THEES 5 Rk 72 transportable
microtubule tMT)2 B> TV 5| L DOIGRE LT, “Mia” & L CHRET 2Rk NgE 7 7 7
AL SPERBITAFIET 20 E D DERFEL T2, ZOFRER, =% YV UHOFKBIE T TH D a-
synculein 7% in vitro T 14-pfs OF/NEDEA 2R ZEN L, ~ 7 A%BRAREHI(Dorsal root
ganglion: DRG)D##5% Tl a-synculein 23HIFRE & A = o kA Y72 Blll-tubulin 7 7 7 A >
N e —fEICERPEIC BB T 5 2 LA A Lz, 512, 7 v MR 2 H O Tl B (ligation) 5
BRAITVN, BB CHUNE ORISR RN LTz & 2 A, 14-pfs DU NE DTFENHER I hL,
RICKY 2D OMUNER 1915 BX 722 DA TH D Z & A REH Lo, Fox DR RIT,
a-synculein 2N IEIRAYTAE DT 5 14-pfs OFU/INE T F[EIPE T, fPfREIREEIZRED D “ffhR” L L
THEET 2 tIMT Th 2 Z L 2 <RRT 5, BRIRWZ L2, & b OSBRI T D HUNVE
DOREEZ AT LT2fER. 7> R0 T o L MR TR Z B> TV % unconventional 8/ NE D iE
PR Sz, £2C, 7y he bt FOMOHEEM TH DA X LT X OREIR LTS, 7 v
kTlE 0.3%IF & LD 25> 72 unconventional #/NE 23 A X1 10%. 7 & TiE 20%, S5k
FTIE25%& 72 0 | MEREEE D S A L & & B ITHINT DM 2 A, & B A iR RE O HERFIC
BWREEZ R LTS EEMRE LT, ZRHORERNS, TE b XS TR ORI
WNOYE 2 Bl B OZhR L <4772 9 728, L BEMEAREEIZEL L T\ D | & DIRGEZ LT
T, AHFERE T, AP FEZ O 7B fEAT & 8 7 BEIREIIE & W 7o & T 217
W, 7w b e NETOMBHRICIIT D 14-pfs OTUINE % & L unconventional f8/NE D iE
FHVRAS AIRE N K OSERRERE C D430 & & OIS 2 i8] L CAIRIN, FriZ b b O R K
BT AR R AT 2 2 L2 BB LT,

2. WHEDHP

A FEREZZATTDHHNT, Ty b A X T H L FORFMRE oA LRI e
BT & B BIREEE A F W T E PRI 21TV AP RE O = EE(RIZ 1 5 unconventional 5/ NE
DAEBRH) 7R HERE M O DRI S 2 R T2 Z L 2o 72, T v B RIR#RIE 2 FA VT2 fif AT
T, Fx i 13 KD protofilament (13-pfs) THERK S L7 HER OB INE B & 13572 5 14-pfs T
AR S AV TENMERUNE 2 08 R L SRR A RF D “frR” L LTTHERET 2 2t aiE LT, &
HIZ, A X, THEE FORBMRETIE, 14-pfs ORUNELISMC bR R 7 v 7 #EEZ oL O
7R EDHER S AL, PRIRBERE O B L & & B IS M A R & B AR RE O MR | C
ThHIENRBEINT, THHDOFRERICESNT, HILFEOMHRHAMIZF 1T D unconventional
TUINE O R, AR ORI REIE 231 5 AR 7B 2 B 52N U, iRl sR ik o &
Y FEIET DR MR B O JRIKJE & B 45 LT,

W LI O AP I 351 D unconventional f/NE O RIS & R~ 5 7=, 7%, BARY L
&t b ORI IR 2 W2 7 e 7 A — MR 21T A ) 725K & L Cassynuclein, Tau,
TPPP1 (Tubulin polymerization promoting protein 1), CRMP2 (collapsing response mediator protein 2)
& MAP1 @ LC2 (Light chain 2)% [FlE L7=, £ 5 &, a-synculein & Tau D~ i &1L/
—F Y RETNAYNA =R G OEVRAMKEZ RIESE L Z L BWLNITHR->T
WD, L, ENERDT TN v 7T U b= U AT T Y LRI Z R L TWeho
T2 Z DD PRRZEMERR B D IIE A T = X L & AR ICII AR 2808 2, 22T, Hxlda
synculein & Tau Z[FKFZ ) v 7 T 0 NS L TN v 7T T b~ RAE/ER L, TR
DOEFIZ T 2 EHERE O 2 H¥5 L7,
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FRFEFLAR (2 51T % unconventional 1/ 1N O TE RS 2 f#AT 3~ 5 72012, Filif7r 7 2. AARY L
&t N ORI DUNERE S Z R R A F AT T TR L T e T A — A
Wr&AT o T2, & OFER B N2 NERE G 2 > /37 B #EH & L Ca-synuclein, Tau, TPPPI (Tubulin
polymerization promoting protein 1), CRMP2 (collapsing response mediator protein 2) & MAP1 @ LC2
(Lightchain2)Z i L7z, TN HDX /37 DH | a-synculein & Tau I, FHARE R I B
L TV OUNERE G 7o AE BT IR R O 1% s 30 i SR ok |2 & o oo THE R &HE 4
K727, a-synculein & Tau OE(R-ZERHEE Y FEb7r S0 L0 IERIC REERE T 5 &
—F Y UIRPD)RT VY A v —IH(AD) R & ORRRAEMRBZ S ZEZ T, L, ZhbH o
PR MEIR B OO FEIE A J1 = X DIR I S Tvie <, a-synculein & Tau OEFERRIC D
RSN B, TOBO—2/3, a-synculein & tau DHIM ) » 7 T 7 b~ T ANTE A EER
BAZ RS- Te 2 ETh D, 2O DORERIT, ARNOBUNE RS 72 A < B M3 RERY
REEMNFELTND Z 2R LTS, £ 2T, Hxld in vivo ([ZBI1T D BEREMT 217 9
728, a-synculein & Tau %[RRI KB S 72X 7V 7 » 27 77 b (double knockout: DKO)~ 7 A
AAERC L, PR R ORESE & BEREHERHIC B 2 D B A T~ T2,

(1)~ AR El4 I2B T A 043240252 % a-synculein & Tau DA 5 )
2T D72, s34~ —J1—"Tdb % BrdU, PH3 & Ki67 & HWTHENT L7,

(2) ~vUARKE E14 1B T 2kl 2{bic 52 5 a-synculein & Tau O FEEEZ B 5 )
(9D 726, ARRRERHIIE O~ — 7 —Pax6, Tbr2 & Mg d~ — % —Tbrl, Tujl & DCX
Z N THRMT LT,

(3)  HEDEHEEE A~ REE RS 5720 FE SO~ — 7 —CUX1 (II-1V), Ctip2
(V-VI), Tbrl (II-III & VI)Z& AWV T PO~ 7 ADfENT 21T > 7=,

(4) AT D ehRRERia 0 53R - 3 b & I Ol E A~ DR Z T D72 E12
~ 7 A2 EGFP {5 % in utero B ZEFLIETHA L, EI3 & E14 ORGHIRDO R T A 2
BEZITV, invivo BRIZX VT 21T TETH D,

(5) PO, P3, P7 & P11 ® DKO ~ 7 A 28T 5 gliogenesis DT #17->7-, £31%. E16(Z
BT % Sox2 & Tbr2 D~ ——Z AT, 7 U 7O RTSRARL ORI AR~ 7=, £ D
%, BB~ T ATIE, TARaYA DO~ —H—GFAP & S1008, 4 Y Z5 o KatA

k~—7%—"C& % Myelin basic protein, NG2 & Olig2 % I\ CTEEMICfi#HT 21T -
7=

4. WHIERR

Fox L, MoORAEMIZE T 5 asynculein / v 77 7 h~T A Tau / v 77U b~ RELMS
ZEKC / » 7 70 h SH72 DKO v U 2D 24TV, a-synculein & Tau 23 KR R O R
LSRR R IC BB R R T L AR A LT,

(1) El4 <=7 XOfENTHI G, a-synculein & Tau O KDL (Pax6+ cells) > B Sl
JE(Tbrl+ cells)~DE /3L % £ L7223, intermediate progenitor (Tbr2+ cells)~D 431t
T S 7z,

(2)  WOHELEDOE AR RT-L Z A, DKO ¥V ADHREDEBIELZH>TVD
DD, N~V OFHREHNE DR MR ST,

(3)  a-synculein & Tau D KIHIZ LV PO, P3, P7 & P11 O~ 7 AD gliogenesis 23 i < 41
TWBHZ EEFER L, EFICHAWT &2, DKO ~ 7 2D gliogenesis D#NHlIZ L ¥
P11 DDA ZDP/NE L 7o TS Z LM SNz,

INGORERE S L2, in utero DAEHT & live imaging 72 £ D FiE% AU T a-synculein & Tau
DIRETEAE & gliogenesis (Z331T D AEBEAIMEEE L MRS 25~ 5, Fex OAFZE A 18 U C, HFARAFRE R
DHEEEIZIT D a-synculein & Tau OAEFELEEN B 6 227240, PD X° AD % & TR A8 9 FR
DFEFEREHE DRI CRRE KT IE O BRI B LB RRRILZ (52 Z L B HIfF T & 5,
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