51 : 982

<Y VERYY L U—3>MRZENE E 5 F 2 B0 T IRIERMRIZ W 72 B RO OEd

TGF-B ¥ 7" F L h & A= A VR

WREF e

PSRV /N R

s Wz
BRI 5

WA Ay

E g : Transforming growth factor-p (TGF-B) (3 #IfDESE - ML - BEV G EEHIHT 2 LY A v hHA> T
HY), Z2—0O2IZx L TH trophic factor & L THEEEL, ZTOEFEXRHEELZTIF T LA REN TV S, BREHE
HBHEWIE (SBMA) 27> FOS > 2R{E (AR) BEFICE TS CAGK YA A LEINEREREERET 2
THEEB -1 —OKETH 3P, SBMADETFIYIRABLIVCEREHRGTIER ARICEY I B! TGF- ZFHH
DEBEHFETL, PTFIVEGETIHESERFCTHS Smad2 DY > B - BRBITHPH SN2 ZEPHES O

TW3. ¥/, BHEHRURIFBELETIE TGF-B > 7LD

AR F TH B ZNF512B DEGEF7OET— 2 —EHED

BESEISERBRIMICEELTVWBEHRESNTVS. TGF-B 2 TFIVDOERE IS ZDE I EEEHERECER
MREMFETOHRESNTHY, EFH- 21— O EHOAHDZALELTEETHBEELSNS.

(ERk#E 2011;51:982-985)

Key words : ERFBEMEM ZMAE, B ZMtEM R LE, ®H—2—v >, TGFB, #EREE

FUBHIC

Transforming growth factor-B (TGF-B) &g D15 =255
b E2GET 52281 b4 v THY, TOTTFN
EASA - B LR CoRBEHEICHEEL T3, TGFB
F= 22— Y2k LT trophic factor & LTHEREL, F 04
FERBRAE 2 SCHF T 5 2 LAVRENT WD, & HITEAE, TGF-
BT FNVORESHER = 2 — 0 VBRI LD ETEMEA
BHREMRBATAVIZEN TV S, RF T, BREREMERZ
#iiE (SBMA) B L O EMEMRMALAE (ALS) 2l L
T, M= 2 — 0 VRIS BT B TGR-p ¥ 7 F b D5 % HE
WY,

1. TGF-B T FILOEENEEERE

TGF-p 7 7 3 V) — & TGF-B/Activin/Nodal % 77 7 3
J — B X OFbone morphogenetic protein (BMP)/growth
and differentiation factor (GDF)/Muellerian inhibiting sub-
stance (MIS) 77 7 IV =0 b % 5LV A b A A VT
HY, MBOWEGHH - 5L - BE) - TR M= A E2HHET
LI ENPMLNTW A, MIlE D TGFB =754 1E Type 1
(TBRD) B XU Type 2 (TBRID) »5H%bNTUF A —TH
D, TGFP FZHEMRICHAT S Z & T TRRI O F F—Eifitk
DVHEEIN, BWEKNTTH S Smad2/3 23 Y BILE N TEN
BT AZ LTy 7 FUDMEESN, p21 R pls 2T L®
EF ML RO TORBPFEINL (Fig1). 2H L7
TGF-B ¥ 7+ g, Mllokks 2 EfELTBY, 20

Weke DS OFEE - R, WAL, 48 B X R T O K
1, WS MESE, 7V V- LB LREBORRNE 2L &
PHONTNVD. BHhTHEMEMEIERY K— 2 ZKEE (He-
reditary nonpolyposis colorectal cancer : HNPCC) % Marfan
SEBERE 2 BT, wWehd TPRII SEEIREBICES T 5 &%
ZHNTW5BY? (Fig 2).
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Fig. 1 Schematic diagram of TGF-B-Smad signaling.
TGF-B binds to type I (TP RI) and type I (TBRII) receptors.
Ligand binding induces the formation of heteromeric com-
plexes in which TBRII phosphorylates TPRI. Phosphorylat-
ed TBRI then activates the receptor-regulated Smad pro-
teins (Smad2 and 3). Phosphorylated Smad2/3 (pSmad2/3)
translocate into the nucleus, together with a common-part-
ner Smad (Smad4), and regulate the transcription of target
genes, such as p21 and pl5.
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Fig. 2 Major diseases associated with disrupted TGF-B signaling.
TGF-B signaling regulates a diverse range of cellular responses, such as proliferation, differentia-
tion, migration, and apoptosis. Disruption of this signaling has been implicated in the pathogenesis
of various diseases, including cancer and autoimmune disorders.
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Abstract
TGF-beta signaling in neurodegenerative diseases

Masahisa Katsuno, M.D.”, Haruhiko Banno, M.D."”, Keisuke Suzuki, M.D.",
Hiroaki Adachi, M.D.", Fumiaki Tanaka, M.D."” and Gen Sobue, M.D."
"Department of Neurology, Nagoya University Graduate School of Medicine
“Institute for Advanced Research, Nagoya University

Transforming growth factor beta (TGF-beta), a pleiotropic cytokine, regulates a diverse range of cellular re-
sponses, such as proliferation, differentiation, migration, and apoptosis. Recent studies indicate that disruption of
TGF-beta signaling due to the transcriptional dysregulation of its receptor is associated with polyglutamine-
induced motor neuron damage in spinal and bulbar muscular atrophy. Moreover, a single-nucleotide polymor-
phism (SNP) in the promoter region of ZNF512B, a putative regulator of TGF-beta signaling, is shown to be associ-
ated with susceptibility to amyotrophic lateral sclerosis. Signal transduction by BMP, a member of the TGF-beta
super family, is decreased in a fly model of spinal muscular atrophy, while the abnormal activation of this signaling
has been reported in animal models of hereditary spastic paraplegia. These findings support the hypothesis that
the disruption of TGF-beta signaling is an important molecular event in the pathogenesis of motor neuron dis-
eases, and that the modification of this signaling pathway represents a new therapeutic strategy against these
devastating disorders.

(Clin Neurol 2011;51:982-985)
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