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Axonal degeneration and regeneration as common cell type-selective therapeutic
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Patient-derived induced pluripotent stem cells (iPSCs) harboring familial

amyotrophic lateral sclerosis (ALS)-linked mutant TARDBP were differentiated into motor neurons. The
neurite length of the TARDBP mutant motor neurons (MNs) were significantly shorter than that of
healthy control. In transcriptome analysis of the axononal compartment of motor neurons, PHOX2B
showed lower expression in the TARDBP mutant axons in comparison with healthy control subjects. In
addition, phox2b knockdown in zebrafish resulted in short spinal axons and impaired motor function.
Furthermore, we improved previously reported protocols for the differentiation from iPSCs into
sensory and noradrenergic neurons, which enabled to measure the neurite length or separate the axons
using microfluidic _devices. The bioinformatic analysis of RNA-sequencing to identify small molecule
candidates is now in progress.



amyotrophiclateral sclerosis: ALS

ALS 10%
FUS TARDBP! DNA RNA
RNA
ALS
ALS ALS
ALS
2
ALS
ALS iPSC

FUS ALS-iPS
iPS

ALS FUS

TARDBP

ALS 2

ALS

ALS

RNA

iPSC

HNRNPAL
iPSC

RNA

TARDBP

TDP-43

ALS

ALS

SOD1 iPS

iPS



PHOX2B RNA

PHOX2B
iPSC

PHOX2B

TARDBP ALS
ALS ALS

1. Nishiyama A, et al. Comprehensive targeted next-generation sequencing in Japanese familia
amyotrophic lateral sclerosis. Neurobiol Aging 53, 2017, 194.e1-194.€8.

2. AkiyamaT, et al. Aberrant axon branching via Fos-B dysregulation in FUS-ALS motor neurons.
EBioMedicine 45, 2019, 362-378.

3. Mitsuzawa S, et al. Reduced PHOX2B stability causes axonal growth impairment in motor neuron

with TARDBP mutations. Stem Cell Reports 16, 2021, 1527-1541.



12 12 0 8

Inoue-Shibui A, Niihori T, Kobayashi M, Suzuki N, lzumi R, Warita H, Hara K, Shirota M, 66(10)

Funayama R, Nakayama K, Nishino I, Aoki M, Aoki Y.

Inoue-Shibui A, Niihori T, Kobayashi M, Suzuki N, lzumi R, Warita H, Hara K, Shirota M, 2021

Funayama R, Nakayama K, Nishino I, Aoki M, Aoki Y. A novel deletion in the C-terminal region of

HSPB8 in a family with rimmed vacuolar myopathy

J Hum Genet. 965-972
DOl

10.1038/s10038-021-00916-y

Mitsuzawa S, Suzuki N, Akiyama T, Ishikawa M, Sone T, Kawada J, Funayama R, Shirota M, 16(6)

Mitsuhashi H, Morimoto S, lkeda K, Shijo T, Ohno A, Nakamura N, Ono H, Ono R, Osana S, Nakagawa

T, Nishiyama A, lzumi R, Kaneda S, lkeuchi Y, Nakayama K, Fujii T, Warita H, Okano H, Aoki M.

Reduced PHOX2B stability causes axonal growth impairment in motor neurons with TARDBP 2021

mutations.

Stem Cell Reports. 1527-1541
DOl

10.1016/j .stemcr.2021.04.021

Nakajima T, Sankai Y, Takata S, Kobayashi Y, Ando Y, Nakagawa M, Saito T, Saito K, Ishida C, 16(1)

Tamaoka A, Saotome T, lkai T, Endo H, Ishii K, Morita M, Maeno T, Komai K, lkeda T, Ishikawa Y,

Maeshima S, Aoki M, Ito M, Mima T, Miura T, Matsuda J, Kawaguchi Y, Hayashi T, Shingu M,

Kawamoto H.

Cybernic treatment with wearable cyborg Hybrid Assistive Limb (HAL) improves ambulatory 2021

function in patients with slowly progressive rare neuromuscular diseases: a multicentre,

randomised, controlled crossover trial for efficacy and safety (NCY-3001).

Orphanet J Rare Dis. 304

DOl
10.1186/s13023-021-01928-9




Nogami M, Ishikawa M, Doi A, Sano O, Sone T, Akiyama T, Aoki M, Nakanishi A, Ogi K, Yano M, 155

Okano H.

Identification of hub molecules of FUS-ALS by Bayesian gene regulatory network analysis of iPSC 2021

model: iBRN.

Neurobiol Dis. 105364
DOl

10.1016/j .nbd.2021.105364

Li Y, Chen W, Ogawa K, Koide M, Takahashi T, Hagiwara Y, ltoi E, Aizawa T, Tsuchiya M, lzumi R, 12(1)

Suzuki N, Aoki M, Kanzaki M.

Feeder-supported in vitro exercise model using human satellite cells from patients with 2022

sporadic inclusion body myositis.

Sci Rep. 1082
DOl

10.1038/s41598-022-05029-w

Soga T, Suzuki N, Kato K, Kawamoto-Hirano A, Kawauchi Y, lzumi R, Toyoshima M, Mitsuzawa S, 22(1)

Shijo T, lkeda K, Warita H, Katori Y, Aoki M,

Long-term outcomes after surgery to prevent aspiration for patients with amyotrophic lateral 2022

sclerosis.

BMC Neurol. 94
DOl

10.1186/s12883-022-02619-z

Aizawa H, Kato H, Oba K, Kawahara T, Okubo Y, Saito T, Naito M, Urushitani M, Tamaoka A, 269(2)

Nakamagoe K, Ishii K, Kanda T, Katsuno M, Atsuta N, Maeda Y, Nagai M, Nishiyama K, Ishiura H,

Toda T, Kawata A, Abe K, Yabe I, Takahashi-lwata I, Sasaki H, Warita H, Aoki M, Sobue G,

Mizusawa H, Matsuyama Y, Haga T, Kwak S.

Randomized phase 2 study of perampanel for sporadic amyotrophic lateral sclerosis. 2022

J Neurol. 885-896
DOl

10.1007/s00415-021-10670-y




14 2

ALS

63

2022

Videofluoroscopic dysphagia scale

estimates the gastrostomy timing in amyotrophic lateral sclerosis.

63

2022

ALS

63

2022

Investigation of non-motor symptoms in patients with amyotrophic lateral sclerosis.

63

2022




Suzuki N, Kawada J, Akiyama T, Mitsuzawa S, Kato M, Warita H, Fujii T, Eggan K, Okano H, Aoki M.

Motor nerve organoid is useful tool to analyze axonal degeneration of ALS.

62

2021

Mitsuzawa S, Suzuki N, Akiyama T, Ishikawa M, Sone T, Kawada J, Funayama R, Mitsuhashi H, Nishiyama A, lkeda K, Shijo T,
Nakamura N, Ono Y, Ono R, lzumi R, Ohno A, Nakagawa T, Nakayama K, Warita H, Okano H, Aoki M.

Axonal growth impairment in iPS-derived motor neurons with TARDBP mutations

62

2021

Mitsuzawa S, Suzuki N, Akiyama T, Ishikawa M, Sone T, Kawada J, Mitsuhashi H, Morimoto S, lkeda K, Shijo T, Ohno A, Nakamura
N, Ono H, Ono R, Nishiyama A, lzumi R, Kato M, Warita H, Okano H, Aoki M.

Reduced PHOX2B stability causes axonal growth impairment in motor neurons with TARDBP mutations.

PACTALS 2021 (Web)

2021

Mitsuzawa S, Suzuki N, Akiyama T, Ishikawa M, Sone T, Kawada J, Mitsuhashi H, Morimoto S, lkeda K, Shijo T, Ohno A, Nakamura
N, Ono H, Ono R, Nishiyama A, lzumi R, Kaneda S, lkeuchi Y, Nakayama K, Fujii T, Warita H, Okano H, Aoki M.

Reduced PHOX2B stability causes axonal growth impairment in motor neurons with ALS-linked TARDBP mutations.

ISSCR 2021 (Virtual)

2021




Mitsuzawa S, Suzuki N, Akiyama T, Ishikawa M, Sone T, Kawada J, Funayama R, Shirota M, Mitsuhashi H, Morimoto S, lkeda K,
Shijo T, Ohno A, Nakamura N, Ono H, Ono R, Nishiyama A, lzumi R, Kaneda S, lkeuchi Y, Nakayama K, Fujii T, Kato M, Warita H,
Okano H, Aoki M.

Axonal growth impairment in motor neurons with TARDBP mutations were mediated by PHOX2B downregulation.

32th international symposium on ALS/MND (Virtual)

2021

FUS mosaicism ALS

106

2020

ALS 5

61

2020

61

2020




ALS

61

2020

ALS ALS

50

2020

2021

380

2021-2023

Researchmap
https://researchmap.jp/masashi-Aoki

http://www.neurol .med. tohoku.ac.jp/index.html
http://db.tohoku.ac. jp/whois/detail/119bc328fed69a823c07afhc79037dda. html
http://www.bsc.tohoku.ac.jp/researchers/aoki_m/

https://ww.crieto.hosp.tohoku.ac. jp/president/aoki.html




(Warita Hitoshi)

(30400245) (11301)
(Suzuki Naoki)
(70451599) (11301)




