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WFIER R OME (Fo30) -
TAR DNA binding protein of 43 kDa (TDP-43) 1%, #5hZfE M2 4% {LJE (amyotrophic lateral
sclerosis:ALS) B3 D 7 U 7RI ORI E N D = B 2% T AL E AR D FEE /044
A THS. FEMER L OMIEEME ALS 128\ T, 30 L Eo TDP-43 OEn 2 BN
INTNDHZ b, 28 TDP-43 PRI > TV D AlEEEZ R L T\ D, AR
TDP 43 NEFAERL L D AL ST 0N E I N ERRDL T, A TDP-43 OEFA R F
VR A A C6 ARSI BL &, RIEEy B & LT SDS Az VT AKX 7 a y MMZ
c,t D fiEfr Uiz, 2EM o 43kDa & C RErA T 35kDa DS R Shui-2s, BpAl b
IR L O CHIRORREITEWIL R 2yo 7=, TDP-43 O C KA N EwIHEAE A L TV D00
MEFRDT=, C K 25kDa Wr (b £ 721328 TDP-43 (B & 7= 134 BA) 2 U-87MG
MRz Bl X, fluorescence activated cell sorting % HAVNT AnnexinV [, = w1k
T bvYy AGHERIIRE TR b= A E L CRIE L7, C R AR TDP-43 1%, &/
Ct DRIIRTEME A L QU As, B bR R b O IZE M R AR o 7. TDP-43 1E, FEh
MR HESE O R K8 f5F CTd D Cystic Fibrosis Transmembrane conductance Regulator
(CFTR) &5 T exon9 @ alternative splicing ZHIfI LT\ 5 LS CW\5. TDP-43
DB AT L A5 B L -G CFTR exon9 @ skip P& 3N 95 726D, TDP-43 BpA T & 7= 1348 B
HIL Survival of Motor Neuron(SMN) E{m+® exonb , exon8 FiL & CFTR exon9 Z&dp
LIR—H%—7F 23 K& COST ffmlc R H &4, @:5?&%% RT-PCR Tt L7z, 285l
TDP-43 13 Bp A & [FEE D CFTR exon9 skip &2 A L Tz,

ZERCR OB R (3530) -
TAR DNA binding protein of 43 kDa (TDP-43) is a major component of ubiquitinated
intracytoplasmic inclusions in glia and neuron of amyotrophic lateral sclerosis (ALS)
patients. More than 30 mutations in the 7DP—43 gene in familial and sporadic ALS have
been reported which demonstrated that mutant TDP-43s may play a role in the
neurodegeneration. To investigate whether mutant TDP-43s can be proteolytically
processed to generate C—terminal fragment, we expressed wild type or mutant
full-length TDP-43 in C6 cells and the SDS—insoluble pellets were subjected to
immunoblot analyses. Full length (43 kDa) and C-terminal fragment (35 kDa) bands were
detected and the difference was never found between wild type and mutant TDP—-43
expressing cells. To examine whether C—terminal fragments of TDP—43 have cytotoxicity,
we transfected full length or 25 kDa C—terminal fragment TDP—-43 which was wild type
or mutant into U-87MG cells and apoptotic cells which were Annexin V positive and
propidium iodide positive were detected using fluorescence activated cell sorting.
C-terminal fragments were more toxic than full-length TDP-43 and no difference was
found between wild type and mutant TDP-43 expressing cells. TDP-43 has beed reported
to regulate the alternating splicing of exon 9 of Cystic Fibrosis Transmembrane



conductance Regulator (CFTR) gene. To evaluate the CFIR exon 9 skipping function of
wild type or mutant TDP-43, we co—transfected the plasmid of wild type or mutant TDP—43
with reporter plasmid including Survival of Motor Neuron (SMN) exon6 , exon8 and CFTR
exon9 into COS7 cells and the transcripts with or without CFTR exon9 insert were
analyzed by RT-PCR. Mutant TDP-43s had same degree of CFTR exon9 skipping function

as wild type.

AR Y
(GG : 1)
B A RHERE 2 &
200 S4HEE 1, 340, 000 402, 000 1,742, 000
200 9FEE 1, 200, 000 360, 000 1, 560, 000
G
G
I
i Fr 2, 540, 000 762, 000 3, 302, 000

WFFEST R R 3R
B O3F - M E - RN

¥ —7U— K : ALS, TDP-43, motor neuron, exon skip, CFTR

1. WY WO &

TR 2R/ IE (amyotrophic lateral
sclerosis:ALS) Id, FRIEIRIK A T OIE
BIED 2 WESEE DR B TH 5. AIEDJHHE
I, BRI 2 SRR D A, Eﬁz%%%1%zk
L, FAF9 2 EE AL o /i NI
TF UMD T =R ﬁ‘r%/llzﬁ
PED skein BEEF AR ZZBD D Z L AR LT
% . ALS D% < IZIMFEME ALS TH D43, £ 10%
ILFE M ALS Th D . FhkEM: ALS O Tl b
BOE 2D & W DO AN Cu/Zn superoxide
disumtasel (SODI) ZZFIZ K % ALS1 T 5 73,
ALS1 OJFRERITANIEME ALS TR 5 7 =F /MK
R B X F UM skein BEE AR E LN
Z &G, ALST &R ALS DFRIE A 1 = A
LAFBRBDHZENERMINTE 7 (Tan &
Acta Neuropathol 2004). —J7, ZFIEM: ALS
D TT =F /MRS skein BEERI AR Z LS F
RPHERDLHESNTETEY, HiEED
T —T B LT & 7z (Tagawa © Acta
Neuropathol 2007). Z DX 9 RFZATDJHE
RITE AR 7 O HEED, JIVEYE ALS OJFIAfZFIC
BT CEETHD EEZ TN

2006 4EFk, FPE ALS ICERD LN A E X
F Gt D skein BEEF AR ORERE H 23, TAR
DNA bindingproten of 43 kDa(TDP-43) T &
D2 EDNHE E LT Neumann & Science
2006, Arai © Biochem Biophys Res Commun
2006). ZOFIFEIE, HEEHEOFE DS
K OHBIZTHRSNTZ., Z0Z b, [

ERIZ TDP-43 B & AR %2 k3 5 3% i8R
Frontotemporal dementia with
ubiquitin—-positive, tau-negative I AR
(FTD-U) & itz TDP—43 B 5 AR & T ik
9B — EH O R E MR B TDP-43
proteinopathies” & L T I 1512V =
-7~ (Kwong & Acta Neuropathol 2007). L
7L TDP-43 7% ALS DFRIEIZEFRD > T
WABDH, EHOFRERLE L COIRMRES
DM, HENIR o> TN ho Tz,
BULIEZEN T & 1T TDP-43 Bt skein ¥
AEIE, RFEWL FEME ALS Th D ALSL
TIERRD 72> 7- (Tan & Acta
Neuropathol 2007). —J5, HFHEEHDO I )L —
IR LT FEME ALS TiX TDP-43 Bk
skein BREIAIK #3807, Z 0 FIEME ALS
(22T, TDP-43 DiEfn+ AR o aJFEM: %
E BN A FEE LT & A, FRWFE
JEH 3412 BUNT TDP-43 NIZT I [EfE#a
ZEH I AU AZER (Q343R) WS L
7o, AT ERF XA 200 412387,
FEREENLIREAS - 2 TIRIESNTEY, K
BEHENZDOFFZRO ALS ORIEIZH G LT
A EEMED R < R S fu7e (Yokoseki B
Ann Neurol 2008 ). WrfiZ[E U< L CHEE
DT N—T 5 TDP-43 255 fF 5 F ik,
FEME ALS 23 E S 4, BIfEE TITR 30 %
B2 % TDP-43 DB TFEBRNHBEINT
W5, HEEENRE LEEFRTIE, —RnHE
FHIRGT O A TR, BEEH ﬁ%ﬂ%b\t/ﬂb



FHORRET S Ehi L, IIEME ALS & [RIRE D FF%
PEOZ L LW L-. FD-9, TDP-43 23
ALS FIEICHEAERE G LT\ 5 2 & 358 < iR
INBHITEST-.

TDP-43 132 & ORI HBEL L T\ 5 43
kDa D¥ZEHTH 5. #EE & L TIE exon skip
EMEIZCELD mRNA DR TS5 4 ZA~D 5
(Ayala & FEBS Lett 2006) , #&FfkZN/IME
(PML, GEM, Cajal body) & ®OBHiE (Wang &
Proc Natl Acad Sci USA 2002) 3% Xh
TW5b. LvL, TOMEIIREAHTSH S.
BLERZEWNZ &2 FHEMER LY UM ALS
TRWE & TDP-43 ZBHEO KL, TH
MR LDEEZ LN TWS glycine-rich
domain #&dr C RICZEBLTWAS. F/-
skein-like EH AKOHEMRER & L CRHE S
7= TDP-43 ~X7'F Rt ixn3hd € K
kTdHo7-. TDP-43 ZEH NS caspased 12 &
DIk &, C K 25kDa DTS EA SN D
Z & (Zhang & J Neurosci 2007). X 51T
TDP-43 @ C REF#T HHUAT skein £RES
AT SN D, s ME ALS £72F~x 0
TDP-43 ZE %67 HFEMEME ALS JER] O wif
FEH N2 E T ey T 7T
TDP-43 @ C REFW 2 mtishsZ &.
S O ITHEEE I TDP-43 @ CEKWIRI, Hifa
BNICEEREZERTHZ 2R L T
L. INBDI ENnD, ALS FEAEIC TDP-43
D CRMWRELSEELTWD EHEHIL, [FE
PEDY ALS RIEICEHBE THDL EEZXDIZE-
7.

2. WFFEOEM
P ALS & Fe % 23ENT L 7= TDP—43 &%
ZHOF WM ALS 12UV T, ALS & TDP-43 &

DEEIZSWTIE, ROZEPHH LTINS,

i) BEEERIIL I, BN O TDP-43 A3
Jdb L, TDP-43 OHNEE ~D dislocation %
WD ii) AREWNIC C K kOEERZ
BT 5 iii) SFETHMEIN-ER R EL
LT CRIZEFLTWS., ZOFEENS
TDP-43 12 £ % ALS DFRIEMF & L TR OER 72
% i 7=,

@OTDP-43 @ C KW BN =EMEE D
(gain of toxic function)

OEN® TDP-43 NHIE (ZBEhT 5729
N COIER 72 TDP-43 HEREDTEIZ L v
FRFE 2 7= (loss of function).
D=8 “PHREE TDP-43 28 B Ko jE s
AR EREFF O 2 HiE LT, Tid
DS &R LTz,

(1) TDP-43 C KW DAk FR 9 B B
HNBMRT D AlREMEIC W THRETT %

(2) BpAR, PEERRHHIZS BT C KW D
MM SV TRET 5

(3) TDP-43 K J:\Z X 2 fifia O F iz >

THRFT %
(4) BpARI L B ERAI-C exon skip IEMEITEV
N DNERT 5.

3. WFED kL

(1) TDP-43 C KWrh DI AR DIRET.
HEE B DV L 72 Q343R 2 & o yk RS
B AETe 15 FEDZE 5L TDP-43

(D169G, G287S, G290A, G294A, G298S, A315T, Q
331K, M331K, M337V, Q343R, G348C, R361S, A38
2T, N390D, M390S) D4 £ % C6 Hifai —it
PERBL S W72, REMEom 232 B
T SDS 4y Z AN LT, westernblot {Z 4
D C KW DB Z ET LT

F 72, EFCEGFP TT ~UL L= B F 7= 1%
AL D C K 25kDa W B> TDP-43 % C6 il
<o SH-SY5Y Al — il M de Bl X o, JhfE
L — BRI EE CEIEL LT

(2) TDP-43 C KW i DML DU THEGET.
EGFPRE R, L 72CR25kDalkt i L O TDP-43 (B
A ES K ONRITIR O 28 B & 72 I XEGFPAR 3%
L 72 &2 & B TDP-43 (B AR IS L OinR
25 FR) % U-86MGAHH Al |2 58 il 78 Bl &+,
fluorescence activated cell sorting%®
AV TAnnexin VEGME2> 3 w7
[V RPN CT L) DR | u i RS Rl e N

0 MR R A R L7z

(3) TDP-43 KIRIZ X % Aifa dE O fit.
U-87MG A DO WNTENE TDP-43 %, siRNA % H
WTHELA knock down L, western blot IZ
£V TDP-43 DI 2 WeFR L 72 £ T,
fluorescence activated cell sorting %
T Annexin V BEE2 3 vk 7 o
YU AGEMRERETSZ LI
v MR A R L7

(4) exon skip fEMHEDHET

TDP-43 OB O#RE & L T CFTR (Cystic
Fibrosis Transmembrane conductance
Regulator) {51 exon9 @ i intron N O
(TG) n D EF R FL A A TDP-43 2338k L T,
exon9 % skip SHL51EMNH 5. CFTR B
F® exon9 % SMN (Survival of Motor
Neuron) iB{=+® exonb & exon8 T A LAHJIZ
BRATEI ==& LR—2—L LTHW,
B A S K OVRTRE YR B 2S5 TDP-43 %
COS7 #ARIZ co—transfection L, = = —
v DEREFEEY) % RT-PCR TR 25 Z LI
£ Y exon skipping assay Z{T7-o7~.



4. WFFERR

(1) TDP-43 C KW DOIE AR DFRET.
AEIHEEE N EM L= ERRATIL, £2E
® 43 kDa @ TDP-43 |2/ %, 35 kDa @ C K
Wr 8 TDP-43 25f i & 4u7z. 43 kDa D/
> K& 35kDa DR ROELT, BpAER L
AL D C KWK O R Z g L=,
G290S, G298S 100 C K DIERR DR
REVEB Z R LD, AERETRD R
Molz. F2FDOMOE RSB AR L [FFE
EThHoT-.

LRV —F—BMEEOBIETIX, C K
JF 0 TDP-43 D JR{EIL, i ChrER 2T
%9 % (aggregation) & M EIZOVE A
PRI JRTET 57 (diffuse) , HIIAE CTOEHME
R EOVEAMEDNRTET D (intermediate)
DFAE LTz, SRS S 7= 2o kt4
5HZENEND JFIE/ S Z — 2 OO E A
Z LRl U 7o SRR, A BRI GRS F —
D E AT E WIT e <, 50-60% A3
aggregation, 30-40%7% diffuse, 1-2%7%
intermediate T&H o 7=.

(2) B, FRAREERATO C RETF O
HRR TR SV TR S

CARWT i RITDP-43 13 2 K7 & bl L T Annex
in VMR OEIS B E o728, BpAR
EERTRITOEFENNI -T2,

(3) TDP-43 KKIT X 5 MUK HEHE DM
TDP-43 @ siRNA (T J 2 FEH MG L = > b m
—/L siRNA #C, apoptosis Ml 4 iE
X722 o7,

(4) exon skip i&M:

WL FE RS B TDP-43 1, B AR L [RlER
@ exon skipping IEMEEH L TEY, exon
skip OZhZR & B AR b 28 BN G 7R
Mmoiz.

AR EEE N FEhE U7-F9E T, ARm

TDP-43 OERER T 2 /"9 Z L IXTE 22
S7-. —J5, TDP-43 @ C KW i IHRE
EETDHIENEAEINZZ 0D, 5%
1% CRWT T DFMEIZHONT, 2EXFF o7
077 V=LA EOEAGRENLDT
Tu—FRNETHDLHEEXD. £, CFTR
@ exon9 @ exon skip JEMEIZE VTR W
W72 o7=73, TDP-43 12 LV alternating
splicing SAVALS BIEICRI BT 5 &2 5
NOBLTOMKELEZOBETHD.
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