49 : 783

<BHE 4>

TDP-43 EFEDOBES

BANBAY B fY
wWH R

(ERER#E, 49 :783—785,2009)

Key words : FTLD, ALS, ¥ ¥F, U Vb, ek

7 UE 0 5H % 2 P E  (frontotemporal lobar degeneration :
FTLD), B X UOWHEMmMEMFEBILiE (amyotrophic lateral
sclerosis : ALS) OZEMMEHEe 7 ) 7l HIHT 52
CEF U EEm o EEER Y X7 HE LT, R
VRS 87 E O —FETdH 5 TAR DNA-binding pro-
tein of 43kDa (TDP-43) »SEIE S 722, ZOFERIZ X b fh
A BIZ TDP-43 proteinopathy Ot 2A b % & k12,
R TH - 725 ALS D5 THRELSH S 2o TE .
AL, GRERRREIOMATA5, FTLD, ALS BEHIMK,
FHICEHT 2 TDP43 1, CKImOBHE O ) v ikIEs R
W) VEEsh, PRI oREYE - CH
BLTWBIEHDHLAY, /2, 2RST LD D, 18~26
kDa®d/N> K, BLOPAXTIRICKE S5 TDP43 D C
Kim i S EBEWICEL CER T 52 &, Nz T 18~26kDa
DNV FRF— VB FTLD, ALS, KM FTLD TZhEh
CERBHIEPHLNE R STY. 2008 FIZAY, KEEME, B
X OIRSEYE ALS @ B 12 TDP-43 O &G+ E R DL B 2
BN, FREEIC R TRAVER & b %9 KM ALS 08
WCAERDPARDP 72, TDPA3 5T HAEDO B PEK T
ALS RFBAEZ & D79 ALSHRIET 5 Z LANEH I NS
ERIBEC, IRADTIECHITH TDPA3 DEREM L THB
B LEBMITIBTLODTHb.

bivbiid TDP43 0ERBEMELH O 2ICL, T0ERE
BEZB L) BERRTEEARERT 2HNT, BHEMLFH
WA LD HNLRHE BN THIT 2 ETVOERE
BI %ol TDPA3IIMIIRIET 55 /37 HTH B M, H
AMEDBHE SN TV BH T ZRA L HHEL TV B 1%
PR IND. £2T, MBATEYEH O PKDNKRK (78
84 #%#£) B & UV PLRSRK (187-192 #&#) % KIH S ¢ /225 24k
FRBT LRy ¥ —FER L, SH-SYSY il —@Phic 3
g7z, FOMEYR, 7884 FEH A RKIEL®721TH \ (A78-84) 12
i, ZORBIIHBEICA LD ON, ZOHGIPERITY 7 F
WELTHIELTYS Z EPMERS Y. —F, 187192 5%
HERBEIECZEDVICRIBORENBEINZ 00, ¥
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R TDP43 238 L 7218w e i3 L 2 & R A JHR IR )5
xR LY. TS ORIBEREL MBI HB S &, MG132
WA B ol b T A, ATS-84 FEBIMIL TITMBLE Z, A
187-192 FEBUMNLIZ, BNICESERIA LD LY, Zhb
OBRBERIIERKE ST TR L, ) VEL TDP43 432
ik (pS409/410) B X 0Pz ¥ F U PifRICHEZ R L, &
LIS D BEROBAREF UEE A/ LTV D Z EATR
iz FAWMEY %2 KES L RK (A78-84 & 187-
192) 1, MGI32 ¥ % L7 < Td, BRERZ B ST 57207
TV YL TDP43 HifkB L "2 € F U HuiRIZ Bt ofl i
BESEARSHB L. (Fig 1/46)Y. DLEokE» S, TDP-43
O—# 1373 /8) 2 XKELAERKZREHATH7200T,
BAMICA SN DHAME X {72 TDP-43 4L ARA55; 255
AN THHENE Z Edbhol.

WIS, BBEMICEMT 5 TDPA43 75, 45 TDP43 X 1 &,
ST YR TYIE 2 %) 72 C RIRWIR 2% w2 L IiER L,
YW 5T AEREST L) DEELRTVRLE ) PICOWTIR
L7z, TDP43 4 7 C Kimlih (7 3 7 M5kt 162414,
218-414, 274-414, 315-414) % Green fluorescent protein (GFP)
L DRE S v LT, SH-SYSY MM Bl &, ek
K DOWTHEF L7z, ZOfE, RS T2 R LD
WICIEERPBR S N2 volcst L, 162414 B X U8 218-
414 © C KWH 253 L -Mifg<ix, V) Ak TDP43 Jifk
BLUOIEFF VPRI OBREERI KL Bt sz
(Fig. 1 A)”. & 524K TDP43 & C Kuilih 2 588l s &
72iEHVICIE, &R TDP 45 T258e4E L7z C KW A & hicst
BT HBEIBIEINSY. ULEOKE,S, 44 TDP43 L 1)
WAL TDP @ 25BN TEE LW &, CKITH
DESAE Y — FE LT4EE TDP 8L 5 2 L 25Hia
FRTHER SN2, & 5|2 FTLD-U BEMROABIERE > TH o
LT E NG 23kDa Ny 2 YL, PSS U T
FVHEALE, BEAMICLD, EBOBEMICERT S C
KIGWr A& DOEME TN 2 2 CHEL-oPHET S 2 &
BERMT. TORE, 218Met-219Asp DB K OF 246Glu-247
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Fig. 1 TDP-43 proteinopathy i€ 7V
FTLD, ALS BEHFRICA SN2 TDP-43 O&tH: % P 3 L 72 TDP-43 proteinopathy OMilaE 7 V.
BATELY] (78-84) B L U"ZOHFMIES] (187-192) % #45 /K48 L7z TDP-43 % SH-SYSY M ICFH
5 &, P AL TDP-43 ifk (pS409/410) B X Ui ¥ FF VHifk (anti-Ub) 2Bt o3 AKH
g s (). TDP43 @ C Kl (162-414) % GFP @&y 87 B e LTHBLIL T RIS,
pS409/410 3B & O anti-Ub FpPEE R ADSTER S, 2L GFP OHOETHMRINT 2 2 L3 TE 5 ().

Asp DI TYIWI SNz 2 & ML RIBT BRI F NI A
M S N729, bbb EHEZER L 72 CKimbi i (218-
414) EEWETH S LA L7z, &K, Zhang 513,
HAN—E I LB CTHEAESIN D 5 CREWH A (220-
414) % GFP &Y v /87 B LTHBLE ¥ 5 & pS409/410
PifkB L L CF F VPR OBERITE T 5 2 & &3k
HBL, AAN—BIZX LYW EEDT| X £I2h RN
RIELZY. L LAadSaihdok 512, 8 5 Ot
219Asp-220Val D H O GIRTId M S s, s -0l
218Met-219Asp DE DYIW TH - 7292 & 05, EBEOBHE
fix, BFRETUWICOPbIRHEIH AN—ETIRIEEZE) T
b, PUKIZE BTD 5 b bh b &) ITUERAIZ 8B D
D, $EOREIC X DIFEIMOWMIASEE D &) AW
THb. T CRMBFPERST L) EEMMITHN S
LAIHENTH B D5, TN C KW AL T 200, &R
TR LRSI 2 2T 5 ORI o T ST
W PRI L TIESHBO S SR BB ETH 575,
AW TBZ 5> TR EFAEMBHACHET 2 €7V 2%
V.ENT2Z EIF FTLD % ALS OiRERBEM 2 E%E T 5 LT
BETHL. bbb ZOMBEFVEDLBVT, WoHh
DB TALEWI OV THliE B o> 72, ZOKE, LT
W N4 = =R O T BRI B W CHE R AR
EEINLTOOEHNZ TDPA3 DEEEZ B X 2 %% AW
PELED. 5, BEF VR ETHEEZMHREL T LB
HAHD, AR EFED %\ ALS % FTLD %4 £ @ TDP-43
proteinopathy D H#ESEMAH & L CHiffsh 5.
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Abstract
The TDP-43 proteinopathies, toward understanding of the molecular pathogenesis
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"Department of Molecular Neurobiology, Tokyo Institute of Psychiatry
“Department of Psychogeriatrics, Tokyo Institute of Psychiatry
“Department of Neuropathology, Institute for Medical Science of Aging, Aichi Medical University
“Department of Laboratory Medicine and Pathology, Tokyo Metropolitan Matsuzawa Hospital

The TDP-43 proteinopathies: Toward understanding of the molecular pathogenesis. TAR DNA binding pro-
tein of 43 kDa (TDP-43), a heterogeneous nuclear ribonucleoprotein was identified as a major component of
ubiquitin-positive inclusions in FTLD and ALS, and the concept of TDP-43 proteinopathies was proposed. Im-
munoblot and immunohistochemical analyses using multiple anti-phosphorylated TDP-43 antibodies revealed that
hyperphosphorylated 18-26 kDa C-terminal fragments in addition to the full-length TDP-43 are major constituents
of inclusions in FTLD-U and ALS. Recent discovery of mutations in the TDP-43 gene in familial and sporadic ALS,
indicating that abnormality of TDP-43 protein cause neurodegeneration. It also strongly suggests that aggrega-
tion of TDP-43 or the process is responsible for neurodegeneration in FTLD-U and ALS. To investigate the mo-
lecular mechanisms of aggregation of TDP-43, we have established two cellular models for intracellular aggre-
gates of TDP-43 similar to those in brains of TDP-43 proteinopathies patients. The first consists of SH-SY5Y cells
expressing mutant TDP-43 that lacks both the nuclear localization signal (NLS) and residues 187-192 (ANLS & 187-
192). The second model consists of SH-SY5Y cells expressing an aggregation-prone TDP-43 C-terminal fragment
as a green fluorescent protein (GFP)-fusion. In these cells, round structures positive for both anti-pS409/410 and
anti-Ub are observed. These results suggest that intracellular localization of TDP-43, truncation of TDP-43 and
proteasomal dysfunction of cells may be involved in the pathological process of TDP-43 proteinopathies. We also
found that two small compounds that have been reported to be beneficial in phase II clinical trials of Alzheimer’s
disease, inhibited the formation of TDP-43 aggregates in these two cellular models, suggesting that these com-
pounds may be effective for the treatment of ALS and FTLD-U.

(Clin Neurol, 49: 783—785, 2009)
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