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Analysis of axonal pathomechanism in amyotrophic lateral sclerosis using human
iPS cell-derived nerve organoid.
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RNA sequencing analysis of axonal fraction of nerve organoid revealed a
gene, Fos-B, associated with the pathogenesis of FUS mutations. We demonstrated that Fos-B is
involved in the formation of abnormal axon branching associated with FUS mutations in motor neurons
using overexpression and inhibition experiments. Furthermore, using zebrafish overexpression of
Fos-B and human autopsy spinal cord, we clarified the relationship between Fos-B and ALS pathology.
These results were reported in EBioMedicine in 2019. We wrote a review on omics analysis of axons,
which was published in Frontiers in Neuroscience in 2020. In 2021, we found decreased expression of
Phox2B using TARDBP mutant iPS cells, the causative gene of ALS, and it was accepted by Stem Cell
Reports. We will continue to investigate the axonal pathology underlying motor neuron vulnerability.

iPS



ALS

superoxide dismutase (SOD1)

(ALS)

Genet 93 )
TARDBP (
TDP-43 FUS
RNA
iPS
RNA
A. FUS
FUS ALS
(200um)
hnRNPA1 iPS
B.
mRNA
SiRNA

RNA
ALS 10%
ALS
TDP-43) FUS hnRNPA1l RNA
ALS
ALS
ALS
ALS
ALS
(Nat Commun 16)
RNA
ALS
iPS
FUS
(Stem Cell Reports 16)
iPS
ALS
ALS
iPS
(>1mm)
RNA
FUS
ALS
iPS
Lg
LC-MS
(MEA)
1
SiRNA
X FUS

1993
( Nat

RNA

iPS

FUS iPS

TARDBP



HB9 GFP

FACS GFP

FUS ALS
ALS
FUS X Fos-B

Fos-B
Fos-B
FUS
Coiling movement Fos-B
Fos-B
EBioMedicine 2019
Frontiers in Neuroscience 2021

iPS Phox2B

Reports

ALS ( 13

iPS
ALS

RNA
FUS

FUS

Fos-B

Fos-B

ALS

ALS

iPS

Fos-B

2020
TARDBP
Stem Cell



12 7 0 6

Suzuki Naoki Akiyama Tetsuya Warita Hitoshi Aoki Masashi 14
Omics Approach to Axonal Dysfunction of Motor Neurons in Amyotrophic Lateral Sclerosis (ALS) 2020
Frontiers in Neuroscience 194
DOl
10.3389/fnins.2020.00194
Ono Hiroya Suzuki Naoki Kanno Shin-ichiro Kawahara Genri lzumi Rumiko Takahashi Toshiaki in press
Kitajima Yasuo Osana Shion Nakamura Naoko Akiyama Tetsuya lkeda Kensuke Shijo Tomomi
Mitsuzawa Shio Nagatomi Ryoichi Araki Nobukazu Yasui Akira Warita Hitoshi Hayashi Yukiko
K. Miyake Katsuya Aoki Masashi
AMPK Complex Activation Promotes Sarcolemmal Repair in Dysferlinopathy 2020
Molecular Therapy 1133~1153
DOl
10.1016/j .ymthe .2020.02.006
Hayashi Naoki Atsuta Naoki Yokoi Daichi Nakamura Ryoichi Nakatochi Masahiro Katsuno 91
Masahisa lzumi Yuishin Kanai Kazuaki Hattori Nobutaka Taniguchi Akira Morita Mitsuya Kano
Osamu Shibuya Kazumoto Kuwabara Satoshi Suzuki Naoki Aoki Masashi Aiba lkuko Mizoguchi
Kouichi 0Oda Masaya Kaji Ryuji Sobue Gen
Prognosis of amyotrophic lateral sclerosis patients undergoing tracheostomy invasive 2020
ventilation therapy in Japan
Journal of Neurology, Neurosurgery & Psychiatry 285~290
DOl
10.1136/jnnp-2019-322213
71
ALS2019 ALS 2019
BRAIN and NERVE 1169 1181

DOl
10.11477/mf.1416201427




Yu Yujiao Nakagawa Tadashi Morohoshi Akane Nakagawa Makiko Ishida Noriko Suzuki Naoki 28

Aoki Masashi Nakayama Keiko

Pathogenic mutations in the ALS gene CCNF cause cytoplasmic mislocalization of Cyclin F and 2019

elevated VCP ATPase activity

Human Molecular Genetics 3486 3497
DOl

10.1093/hmg/ddz119

Akiyama Tetsuya Suzuki Naoki Ishikawa Mitsuru Fujimori Koki Sone Takefumi Kawada Jiro 45

Funayama Ryo Fujishima Fumiyoshi Mitsuzawa Shio ...Okano Hideyuki Aoki Masashi

Aberrant axon branching via Fos-B dysregulation in FUS-ALS motor neurons 2019

EBioMedicine 362 378
DOl

10.1016/j .ebiom.2019.06.013

Takeda Takahiro [lijima Mutsumi Shimizu Yuko Yoshizawa Hiroshi Miyashiro Mayu Onizuka 39

Hiromi Yamamoto Tomoko Nishiyama Ayumi Suzuki Naoki Aoki Masashi Shibata Noriyuki

Kitagawa Kazuo

p-N345K mutation in TARDBP in a patient with familial amyotrophic lateral sclerosis: An autopsy 2019

case

Neuropathology 286 293
DOl

10.1111/neup.12559

Inoue-Shibui Aya Kato Masaaki Suzuki Naoki Kobayashi Junpei Takai Yoshiki lzumi Rumiko 19

Kawauchi Yuuko Kuroda Hiroshi Warita Hitoshi Aoki Masashi

Interstitial pneumonia and other adverse events in riluzole-administered amyotrophic lateral 2019

sclerosis patients: a retrospective observational study

BMC Neurology N.A.

DOl
10.1186/s12883-019-1299-1




Eura Nobuyuki Sugie Kazuma Suzuki Naoki Kiriyama Takao lzumi Tesseki Shimakura Naoko Kato 398

Masaaki Aoki Masashi

A juvenile sporadic amyotrophic lateral sclerosis case with P525L mutation in the FUS gene: A 2019

rare co-occurrence of autism spectrum disorder and tremor

Journal of the Neurological Sciences 67 68
DOl

10.1016/j .jns.2019.01.032

Shijo Tomomi Warita Hitoshi Suzuki Naoki Ikeda Kensuke Mitsuzawa Shio Akiyama Tetsuya Ono 307

Hiroya Nishiyama Ayumi lzumi Rumiko Kitajima Yasuo Aoki Masashi

Antagonizing bone morphogenetic protein 4 attenuates disease progression in a rat model of 2018

amyotrophic lateral sclerosis

Experimental Neurology 164 179
DOl

10.1016/j -expneurol .2018.06.009

Mitsuzawa Shio Akiyama Tetsuya Nishiyama Ayumi Suzuki Naoki Kato Masaaki Warita Hitoshi 11

Izumi Rumiko Osana Shion Koyama Shingo Kato Takeo Suzuki Yoshihiro Aoki Masashi

TARDBP p.G376D mutation, found in rapid progressive familial ALS, induces mislocalization of 2018

TDP-43

eNeurologicalSci 20 22
DOl

10.1016/j .ensci .2018.04.001

Watanabe Yasuaki Nakagawa Tadashi Akiyama Tetsuya Nakagawa Makiko Suzuki Naoki Warita 23

Hitoshi Aoki Masashi Nakayama Keiko

An Amyotrophic Lateral Sclerosis-Associated Mutant of C210RF2 Is Stabilized by NEK1-Mediated 2020

Hyperphosphorylation and the Inability to Bind FBX03

iScience

101491 101491

DOl
10.1016/j . isci.2020.101491




2019- 60876

2019

http://www.neurol .med. tohoku.ac.jp/

(Warita Hitoshi)

(30400245) (11301)
(Aoki Masashi)
(70302148) (11301)




