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Elucidation of molecular pathomechanism of TDP-43 and FUS-linked ALS
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Amyotrophic lateral sclerosis (ALS) is an incurable adult-onset motor neuron
degenerative disease, characterized by loss of both upper and lower motor neurons.
In this study, we focused on RNA-biniding proteins (RBPs) including TDP-43, FUS, and hnRNPAl that are
thought to be closely linked to the pathogenesis of ALS. We elucidated the molecular pathomechanisms

underlying RBPs-induced neuronal cell death.
We have plans to develop therapeutic drugs for ALS that target RBPs-related neuronal cell death.

TDP-43 FUS hnRNP



ALS

N LR 25 2 3855 LR IT VT TIED S 2 ~

ALS
ALS
ALS
2006 TDP-43 Transactive response
DNA-binding protein-43 ALS
ALS TDP-43
TDP-43
ALS
TDP-43
ALS
TDP-43
1 TDP-43 [INTEMED 2 ~ 5 fi%
2 TDP-43  JINK CHOP Bim
3 TDP-43
C
4 ALS TDP-43 C
TDP-43
TDP-43

ALS

TDP-43

TDP-43

sarcoma FUS

TDP-43
ALS

TDP-43

Fused in

heterogeneous nuclear

ribonucleoprotein A1 hnRNPAL

NSC34

TDP-43 FUS hnRNPA1

LDH
WST-8
PCR
TDP-43
GST

(1)TDP-43

TDP-43

TDP-43
TDP-43

TDP-43
TDP-43

TDP-43



TDP-43 TDP-43 FUS
RNA
FUS  TDP-43
TDP-43  RNA
FUS TDP-43
TDP-43
TDP-43  RNA FUS TDP-43
TDP-43
FUS
TDP-43 hnRNP
hnRNP-U hnRNP-A2 FUS
TDP-43
TDP-43
(3)hnRNPA1
TDP-43 2013 hnRNP hnRNPA1
GST TDP-43 ALS
GST hnRNPA1
TDP-43
SDS-PAGE/CBB
hnRNPA1
TDP-43 hnRNPA1 TDP-43  FUS
1.5
TDP-43
hnRNP JINK
hnRNP-U hnRNP-A2
TDP-43
RNA hnRNPA1 MRNA
TDP-43 TDP-43  FUS hnRNP
MRNA
TDP-43 hnRNP-U
hnRNP-A2
TDP-43 hnRNPA1
hnRNP-U  hnRNP-A2 hnRNPA1
TDP-43 MRNA
(2) FUS
TDP-43 hnRNPA1
ALS
FUS FUS



hnRNPA1
hnRNPA1

hnRNPAL ~ ALS

Suzuki H and Matsuoka M
Overexpression of nuclear FUS induces
neuronal cell death. Neuroscience
Vol. 287, 113-124, 2015, DOI:
10.1016/j .neuroscience.2014.12.007.

Suzuki H, Shibagaki Y, Hattori S,
Matsuoka M
Nuclear TDP-43 causes neuronal toxicity by
escaping from the inhibitory regulation by
hnRNPs. Hum. Mol. Genet. Vol. 24,
1513-1527, 2015, DOI: 10.1093/hmg/ddu563.

Suzuki H and Matsuoka M

Dysregulation of hnRNPALl expression
induces ALS- and MSP-linked cytotoxicity.

89 2016.3.10

Suzuki H, Shibagaki Y, Hattori S,
Matsuoka M
Nuclear TDP-43 causes neuronal toxicity by
overcoming the intrinsic cell
death-preventing mechanism mediated by

hnRNPs. 88 2015.3.20

Suzuki H and Matsuoka M
Nuclear TDP-43 induces neuronal cell death
by associating with heterogeneous nuclear
ribonucleoprotein-U.
Neuroscience 2014, 2014.11.17, Washington,
DC

Society for

http://ww.tokyo-med.ac. jp/pharmacol/to
p-html

@
SUZUKI, Hiroaki



