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Analysis of cell death mechanisms of ALS/FTD via phosphorylation of TDP-43
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We focused on and investigated the mechanism(s) of independently identified
phosphorylation sites of TDP-43 using cell lines and animal models. We have shown that the novel
phosphorylation sites of TDP-43 were essential for TDP-43-induced cell death. Next, we generated a
series of substitution mutant mice in which phosphorylation sites were replaced by Ala, and the
mutant mice showed no abnormalities in motor function. We also attempted to identify the kinase of
the new phosphorylation sites by screening a kinase inhibitor library. Although we obtained several
kinases that could inhibit TDP-43-induced cell death, we could not identify the kinase at the sites.

TDP-43



¥ X C—19,. F—19—1, Z—19 (i38)

1. WFZERRMELFI DO 5

I ZEAE A SR AR A E (ALS I TS THE (IR BRI 2 A - s 55 Z L Ic K v IR oA
EN )7 < 7 HDMREMRB CTh 5, AIFAMEEAGRAYE(FTD) S F 7R AR E DO E DT
B B D AITARECHBARE N MG T 5 2 ST L 0 FRAERE DI 0, MRS (L-CITEV B 20”7,
ALS & FTD TIIARE DB E PR R E < B 208 KB A O+ 2 BENFIE L,
S BIIIFRIRE G T O — R ABICE D D & SN D MIENE AMKRORER Y N T 5720 L
mEWIEEMEN R oD, WREIZHET 5 RKAKFD—2>TH % TAR DNA binding protein 43
kDa(TDP-43)i%, Ak72 513 TRNA D AT T A L0 FEDRER FAET D23, ALS ° FTD ©
MR, MREICEEICY Vb EZ T TIRETER/ T2 ENMLNTE Y, TDP-43
DV U E RBFIE & OB EMENRIR I LTS, LAxL., TDP-43 O U U efl &t i 58
& OBEEN BRI A TH - 7o, HFEREE DI, TDP-43 Itz 758 5 % 5 T C,
U U b S5 TDP-43 OE F— 7 ERFRZATV, #1500 TDP-43 OFHL Y > B LERAL O [RE I K
LTz, &5, ZHHHFRY VB LENLZ T 2 FRE IS XL 0 RIE S 72 TDP-43 £ BIK Tl
MPREFHENIZIEZRICIH SN Z 2L E LTE T, L, Y U B(LENLD Y v
FR{bil iSRS & . ALS <° FTD RIEMF ~D B GIIRMI TH - 7=,

2. WEDOHT

AT, NDEE LB Y B A O FIERE 4 531 L~V TRa L, R RO FIE -
e & OBIEMEDOME & | 2)ALS/FTD 1A 3EMEN 2 BH5 L C. MIRsEREICB 5 TDP-43 Y
LA BT A AL A M OREE B E T 5,

3. MRk

(1) FHLY BREERALTD TDP-43 U U iRfb A J1 = X L DR
FHLY B EEALJE PO T X BRECY & JTIER T — B AR D A A, TDP-43 OB
M EAER MR Lz, Zhiainz, S+ —8HEAZ A 7Z U —%H\ T, TDP-43 3%
2 M SE A TS B S —PRLERZ ST, TDP-43 @ U V(LA 5 vt L
Too Fio, WARIE Y VEMERBERKM TR DS TOF 5 Y B LHENZBE 59
LT —YOREEERESHIC L VTR -T2,

Q) FHRY VBRALEAL TO Y VRS TDP-43 43 FDFSEEIZ 8 D & 5 7B % B 2 5 )0l Et

U PRl TDP-43 ORMIEPNEREM IS, MR Z 58T 5 Z LAVRIBR SN TV D, £ 2

T, FE LY VBBGEA % KIET % TDP-43 255k b B /B b CEMERE D= R A R L
7=,

@) AR L)L TD TDP-43 U U ig{b & FREDFIECIHHE & 0 B fE R
FHEMEALS ICESE T 5 A315T £ # 4> TDP-43 N5 AV = = v 7~ 7 X ALS/FTD
R BT 5 2 LD, IRKIRREET L E L TR ENTWAD, 2T, HH U b
NN B DRIECHEITIC G- 2 DB A ST 57, A315T ZBRITIA, HHY
LEL A Ala ICEHRLT-ZERIKO N T VAV 2=y 7~ A5 ERL L, iEESRE R 5 05
MOBEREIT- T2,

4. HFFERE

(1) FHLY BREERAL T TDP-43 U U liRfb A J1 = X L Ofihf
BRY VEALEML RO T X BRECEH S T — B A0 A, Ef T — B ORERA|
ZHWT TDP-43 @ U VLA T D st L7ofb R, Frfly Bk ) Vb %
T 5 % F—BOFREITIZE S o7, Bl U VBB TO Y i, eI &4
HTHDHZ ENG, TDP-43 23i5E S 5 MM 2 I3 2L B DR % 200 L&D
DX —BHESTA T TV —EHNTIT o7, TORER. 19 DILEWH TDP-43 @
HIRSEZ I L=, 19 Ot v MEABITZNENNEEO X —E 2l e ThHDH L
NG, BEOIEWMILET L4 —F v FF T —E 2K VIAA, IC50 DFEWFT—ENnD
JIEZ . 2% F— P ERAY 2 FHER 2 VT TDP-43 O U b2 33 5 2 vat Lz, £ 0hk
R FHLY VB EEALICBIT D Y LA IS FTRE R S — B ORFEICIXRE L o T, A
#1X, 1C50 DIRNEH DIZONWT BT 2179 TETH D, — T, TDP-43 OHfaIEE
HITTHEZR T — P DO REIEIL. 5% ALS ° FTD I2331) % TDP-43 3538 M D #f S SE 2 # —
Ty M LTEIREERBRIISHRE T 5 £ B8 2 5,



QYFTHL Y BRALEML TO U k(L) TDP-43 537 OREREIC & D & 9 7% 52 % O lsd

MR E DR 28R THER A O/MEEWIZ L 5 TDP-43 FH 4y BiEwh E E Il

(Yamanaka et al., Lab. Invest., 2021) % Fi\ T TDP-43 OEEMEIZHTHL U L B(bEAr T Y

IRAEN G2 DR ABIE Lo, BARRIICIE, DmrB R A A &G LIZBAERD 503,
BBLY CEECEALZ Ala (2B L RHE S 7 Ala-TDP-43 A Milldlc 881 S, AP20187 &
Bk, FRAP 7 vt A &1T7e 7o, TORER, B4R TDP-43 |3 AP20187 MLHIC L V) | 1%
MOMIE~BIT LTz, E£72, FRAP 7 v A Ofi R, B4R TDP-43 (TR A ELOHE O

EEEEWPMET L2 Z &0, o FORBPEME T L TWD Z &R s, — 5T,

Ala-TDP-43 (% AP20187 ALEL CTEZ M HHIE ~DOBITIZZRD b=, BAR OS5+
DOREMHEDIR TIZRD bRl ZDOZ LN, BH U VLI To U Rk

TDP-43 OHfEN TD oy A B BB EEI 2 Bl LT D ATREMEN S 2 b vz,

YA L~ LT TDP-43 U b & RO FEAE LT RE & D BEIEL P i B

FIErEBE A315T 28 5L TDP-43 [ I8l c BBl S 2 E st 25 &k =29, —
J7C. A3M15T BRI A THH Y BCEALZ Ala IZ/EH# L7~ A315T-Ala-TDP-43 L
WERERL L) o7, £7-. mouse Thy-1 FuE—4% —T TDP-43 Z@EIFEH ST &
ALS/FTD Jie%a BEBLFIRE T 5 Z & MELRTIZHE 41Ty 5 (Scherz et al.,, PLoS One,
2018), = T. HH Y VEMLENLIC T D U AL AN FIECIER AT I F 54 2 0 ket
%7-%. mouse Thy-1 71 E—% —% H\ T A315T-TDP-43 & A315T-Ala-TDP-43 % 3¢5
THRIT VAV x2=y 7~y A2 {ERLTZ, A315T-TDP-43 JE3l~ U AL AR ER T T

R DIEEEDNZE D H L3, A315T-Ala-TDP-43 ~ 7 A% 40 IS C 8 TR O B 1330

LI oTe, TOXI T LG Bl VB EEALICIS T B U B kLT in vitro TOfH
AR ENE D A2 BF, in vivo (21T DAPRANEIC b HEREE 2 R L TnDd Z s

Z b,



1 1 0

Shinya Kusakari, Mikiro Nawa, Yuichi Hashimoto, Masaaki Matsuoka 13
CLSPCOL rescues Alzheimer®s disease mouse models 2022
Translational Neuroscience 11-19

DOl
10.1515/tnsci-2022-0209




