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2. A, B: TDP-43 proteinopathy MiBEY 7 ¥ 1 7 &) »Ei{L TDP-43 & C XRIM /s3>~
Fs3&—n3ths, (15% ALz & 1) BEKxEH#, pS409/410 (2T Western blot ZH#84T).
B ORAR ML, WThot T 84 FI2BWTH, 20 kDa LA L) 2-3 RBP4
N F (MR AR & 18, 19kDadBWY 7Ly b (BE BE) A SRL->TUWS, 18(DNs
&) TlE, A AE223,24kDamY 7Ly b ERL, 23kDa MFAH 24 kDa LY (,
B BETIE 18 kDa MFA 19 kDa L ) 3&Ls, 2 BI(NCIs &) TIE, ABL23, 24, 26
kDadd b7 Ly bERL, $0OhTlE24kDa A’ bM<, BETIZ 1 B & (4% 19 kDa
OFAH 18 kDa & H3&Ls, 3B (NCIs+DNs) TlE, A B2 23,24, 26kDadd b)) Ty b &
RL, $OFTIE23kDa HBHM ¢, BEETI2 18k Da & 19 kDa M AUTIFHFL L. =
hif, 1BE 28Mmix Lizg—reEiohs, C: BN 18, 28, 3 WnFEE

%7 (pS409/410 Hitkiz & 2 BEHRE).

L7:hs, MAMS 24 BFHIERICBBEICFEEL A
TEtE TDP-43 %3, 72 Rk RN T RE
TDP-43 L#EFET L L 510k ), BECRFEL
I { 7t -7-. Western blot Ti, THEEESIC
[N EZ 2 TDP-43 3%, BOEMBHA AT
% TDP-43 @ C KM st g hiz, LD
RS, #5512, TDP-43 O -HlaE Mk
D37 > A DEEH TDP-43 proteinopathy @
RBCEES T LEREL TS, LT, TDP-
430 CHRAMHE » E FHIENTEEL TE

Ly, fiRETH-CEREShTD, HHV
REssMEEICETLTEL TDP-43 5%
hicEzAzhaZ kot D, HAKOEBKE
B85 TDP-3DWESEL S L wIR
A8 L7 (Winton et al., 2008). #&DF
RIZHEMEEVLY, HHAHARSER ST
WELEPEMRL 7 TDP-43 0V BB
B TwihwnhEl ViilseF v LTRT+
ShELH L, FESE, TDP-43 O H 55
ERESERERGZEEHICEBAZED
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b, TDP-43 M0 E N H 2 L ITERICERL
THAGERKL, EHL - TDP-43 1213 ) >
BitslUfacrxF B4 Twisz st
TKHEEL TS (REET—7).
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Recent advances in research on TDP-43 and FTLD-U

Tetsuaki Arai”, Masato Hasegawa®, Takashi Nonaka?,
Fuyuki Kametani®, Haruhiko Akiyama?
YDepartment of Psychogeriatrics, Tokyo Institute of Psychiatry
#Molecular Neurobiology, Tokyo Institute of Psychiatry

Frontotemporal lobar degeneration (FTLD) is a common cause of dementia, second only
to Alzheimer's disease in the population below 65 years of age. Two important work perfor-
med in 2006 significantly advanced a molecular understanding of FTLD. One was a discovery
of mutations in progranulin (PGRN) gene in familial cases of FTLD with ubiquitin-positive,
tau-negative inclusions (FTLD-U). Another was identification of TAR DNA-binding protein
of 43 kDa (TDP-43) as a major component of ubiquitin-positive inclusions in FTLD-U and
amyotrophic lateral sclerosis (ALS). Intraneuronal and/or glial accumulation of TDP-43 was
further identified in inclusion body myopathy associated with Paget disease of bone and
frontotemporal dementia caused by mutations in valosin-containing protein gene, familial
FTLD-U linked to chromosome 9, and ALS/parkinsonism-dementia complex of Guam and Kii.
These are now referred to as TDP-43 proteinopathy. Biochemical analyses of accumulated
TDP-43 in affected brains consistently showed phosphorylation and fragmentation of TDP-43.
Recent discovery of the missense mutations in the TDP-43 gene in families with dominantly
inherited ALS proves a direct link between altered TDP-43 function and neurodegeneration.
Elucidating the biochemical processes responsible for phosphorylation and fragmentation of
TDP-43 and its neuronal toxicity may provide important insights into the pathogenesis of
TDP-43 proteinopathy and other neurodegenerative disorders.

Address correspondence to Drs. Arai & Hasegawa, Department of Psychogeriatrics and Molecular Neur-
obiology, Tokyo Institute of Psychiatry (2-1-8 Kamikitazawa, Setagayva-ku, Tokyo 156-8585, Japan)
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Hereditary sensory and autonomic neuropathy (HSAN)
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HSAN-IV X AR N N~ | il
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SPTLC 1 . serine palmitoyl transferase long chain subunit 1
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+5 IKBKAP 9q31 B
£5 TRKA 1g21 Neurotrophin £F#
-y NGFB 1q13 Nerve growth factor

TRKA 1g21 Neurotrophin BE{#

IKBKAP : inhibitor of & light polypeptide gene enhancer in B cells, kinase complex-associated protein

TRKA * tyrosine receptor kinase A gene
NGFB | nerve growth factor-§ gene

1236

0289-0585/08/ ¥ 500/ 3/ JCLS

— 261 —



WOWH S IBmisec LTORHEMLE S,
IR TSRS O W OSY: rRE

(iR 12 1]
ALY T3,
LE@EDH 5.
WA R, KERE £ /MRS W A LT 598,
PMMEEM OB OBRE S B, BT EE B
H5, i, BMBKEEIREECEY L TwE, MG
BB OBEREDDH Y IZ, 2 OmERHON 4 XHiy
RRSHERNS S, TR ORI A L, Tl
REOE ZES ZVHRITEAN RN E, 1, i
T TN B RHE D BRE 2 E8 5,

aiL LTORRN LAy, B2 XD RBEDH
PROFYTEZL, BERGHMACRINES S Z 34
WEHETRIEHRNTH S, BYLHEILE, Bk
VAL E 22, £/, RITEED RN
PETLTWA2OT, HHHEPHREDER %I 5,

HSAN-1

HERHTH D, WpafstoRERATHARET
{2 12p13 I #F £ ¥+ 3 HSN 2 (nervous system specific
exon) THD, 77 AFRATY AP L TRIEMLS
ufmygm2mﬁ®mm#£ﬂmmme@aaﬂth

EIohTws,

ﬁwm%%ﬂ%ifﬂhkﬁ *H B MNRIZA ) R

OB TR0 DE Z LB, £ v Fodhomst
Fl O Cad o vic FOERERBHFOEROBD S
A N A REE, TERAL A & o2 RE o KE R RE £

MEE O, MEOEET TRz 2hikEic
LEOLIMEYHD, MERBIEHEEL TwEY, BHiER
(OPTIERTH 5. HRAEEEIRIECHD, MG

B 1 HSAN- 1 EfICEH-BEOAS
(HF L e 1R (3

TG 220 24, REEEORITIUELED 284
LhHD, ETTIIONT, THOBDIETHITS, Wil
FERE, TV S dREE DT 5 4 TR O B % 32
05, WIZHMREERFORENH D

LR T, BRMEEHRICEHELTED,
MHHEEIREATRZOHTERPEEETL T
%, MMERET T T RGE o aeEE g.iL" LR

BT ELIE, TRERMEIE R, MEREEE b r"?ditﬁ’i«
Eadd, IEREDEERICIZZ L, A, ﬂ&ﬁﬁﬁwﬂi{
BRBETHL0DMEM~DL 7 F 2D 5, Pﬁi‘ésﬁuﬁﬁ

ElThh, Mg NROMERORT) L L TR
EMOEEZERCERBELIHEL TV

GBRL L TORRENZLOIE2 v, FRICHE L 7
RRiCiz, #P sy L, WEERLHCC LHBKET
Ha, HEBY BEOBMIERTE LTS

HSAN-TI

Riley-Day syndrome % 7z 2 familial dysautonomia & &
PRIEND, BLEAETRTOEMANLY T ATH D, W
EBELERETS D BERE T 50K 9931 ItfFET 2
IKBKAPF (inhibitor of & light polypeptide gene enhancer in
B cells, kinase complex-associated protein) TH %,

ETRLDFAEL, HAEGFRIZEE, EFR, KBRT
HLIEHNHL, HAEEBELVEBDETEE, WL
EUSREELES S, /-, MEAYLFEAEO M,

B 2 HSAN- 1 EROHMESERR

EDIER = > Fa— i B L T, 59 HSAN-TERITI,
FIERNOARE AL Tv 2 (Rl LiRat),

Clinical Neuroscience

vol, 26 no. 11 (2008-11) 1237

— 262




HBUNRE, BEOMEKIZM S RITAS, WK MEZESS
JUEMBRZEL > BRMERFEEDL 2, £/, 258
THERMEOET %220, AR BARERES M TH S,
M, IREHSE, (M RihTYw, BRIE
WTHLIEMEHIEHEL TS, BFRMIZETL,
ML oMpmFeEL L R0 5, FEETRFOH
PAFEREALTE D, REICEVBRIMEII 6 o
A, £z, B0 ETEERHEEORTS, WMEREZES
BEIcks, BEOE IR, FERM, ARG
WDETMiRTHECT B,

WMAEARATIE, EREMEEHREEMPHAHELT
Bh, R RS & SRR ER £ 2 SRR
ETLTw3,

RS Al 12 A ARAE & RSO S O M 2 B 5
7%, MBI OMA AR TS 5, HHEBKEE I R
R TVEH 12um B EORERHE 2, £, B
EE o MMM L Ty 5, BilbhEERY < BIR
L, ZERE Pk <M 22 et it o) phEMARE, TR o hRE
Mok rEEREO R 2 2 5,

RRMZIGM 2 ¢, SIETE, BTN g
ot s eHER N 0D,

HSAN-NV

fE3¥, congenital insensitivity to pain with anhidrosis &
RN T 27, B REakstRET, HERE
Tl fafk 1921 I2fFfET 5 TRKA (tyrosine receptor
kinase A gene) TH 5, TRKA i NGF ¥ 7+ VE2EE
THh, FWOBEMEELA P H D cholinergic neuron
ICLRBLTED, KB THAREEMLZED L L L
MET 5.

HEROBFRIZETL TE ), M EEEEEZED 3,
$/, RIFETIVEDETRREZZS 2, MAPRX
LTEMICEIETE Y, 208R, 58, MELED N
BeMBEEL, LR SBEPRAOEE, B
FUMREMEMmEEZS L 5, W, RBR, NEoER
MRS, £, ARBTRAMSTACHMEEE
Mo 3, HSAN-I L H@L, AHSBTRET2ED
wnIl, ETFTHEIVEMTHLIIL, RERENTHS
ZLARETHS,

WAk L, EHE L Ol RN R ILIER
T& %, SSR (sympathetic skin response) iz %L Tw
5.

KTz, KBEEMRERNDANELSE

BEEEASRIRMIC P L TE D, HEHSHE R I
WAL Tws, BEMEDT/EMENRoREERED
%, M, FB~OMEOHMBMES L USRI
LT3,

B LTSRN Loy, ST T, BRI
TEHVOTHBRTHICEET S, ol L FikicHED
FYTHRNTH 20, WEEEM HS0T, HEH
WEL WSS D,

HSAN-V

HSAN O TROSES L E WY A 7THS, Low 5
ik hREEsh 6 ROMMRTT, #DO# Dyck 5,
Landrieu 5ic ko T H AOEFASEES LT3, M
EER I AadstE FERBREFLLT, TRKAY®
NGFB(nerve growth factor-8 gene) DERMEE X T
Vwa,

FIE G FERG AR TH D, MR FREREL R 5,
PURE DM O KEZED 55, oMDOBRIIRANT
w3, PRI RIS EREO BT 2L, AeRRERE
2% 5, AMARERRERTH DD, EMICL->TR
RIFETE2RTLONDZ, BHHPREHBRFELALTY
5,

Med, HBMREERE IR T, SRR IR
EhTws, #HBEERIZERTSHS.

i, EEMERREIERIC K D EENRED
MEALTED, EMSRHIZE RN TVLS,

bt e L TRIERNZ DR,

D HSAN DEENREE R T8GR OPIciE, 1
BoaBicYthrishubllExhTns, F0Hic
(4, HSAN-I Blotf@er L dis X ffaEdEnzw
AARTH (HSAN-VI), £/ & b b2 76, M
TR %Pk S 0, ORI LA fE S Pl AR E T 5,

1) Liein CJ, Dyck PJ. Hereditary sensory ic neuropathies. In *
Dyck PJ, Thomas PK, editors. Peripheral neuropathy. 4th ed. Phila-
delphia : WB Saunders ; 2005, p. 1809-44.

2) Mendell JR. Hereditary sensory and autonomic neuropathies. In :
Mendell JR, Kissel ] T, Cornblath DR, editors. Diagnosis and manage-

ment of peripheral nerve disorders. Oxford : Oxford University
Press : 2001. p. 460-76.

3) Bilbao JM, Schmidt R, Hawkins C. Disease ofpenphenl nerve. !rl
Love 5, Louis DN, Ellison DW, editors. Greenfi h patholoj gy
8th ed. Hodder Arnold : 2008, p. 1639-41.

1238 Clinical Neuroscience vol. 26 no. 11 (2008-11)

—263 —




Charcot-Marie-Tooth & (1)

WAHF WA W

Clinical Neuroscience 5
Vol 26 No.4 20084E4 A1 H®1T

74 E % #

— 264



