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Identification of the initial factors that induce neural stem cell aging

Matsuda, Taito

3,300,000

5 12 24 Nestin-GFP
RNA-seq

We performed RNA sequencing using EGFP-positive neural stem cells (NSCs)
isolated from Nestin-EGFP mice [postnatal day (P) 5, 12w and 24w]. We have identified multiple
factors that induce NSC aging. Loss of one of the identified genes, specifically in adult
hippocampal NSCs, decreased NSCs and subsequent neurogenesis. Furthermore, we also found that in
this gene-deficient mouse, NSCs deplete faster than usual with aging. We are now investigating
whether the overexpression of this identified gene prevents the reduction of NSCs with aging.



(

)

(Fuentealba et al., Cell Stem Cell, 2012)

Nestin
RNA-seq
2 )

RNA-seq

in vivo

¢

SA-B -gal

@

in vivo

VIVO X

Nestin-CreERT2

EGFP FACS

( 5 )

Nestin-EGFP
RNA-seq
n=232  n=48)

in vitro

X Flox

1z )

in vitro

EGFP

13



X
4
8
« 2
©))
ChIP-seq
X
A
Nestin-gep RNA-sed RNA-seq RNA-seq
mouse P5 12w 24w
0 ©
é 2 P5 < 12w < 24w
E 9 5 = . . !
N =
o1 (8}
o e e
g 0
5 E
3 i
s '
Q Down (45)
D o |P5>12w > 24w
(]
B -1 0 1 2
Logl0fold change (12w/P5) !
(B)
40 X )
50 N=5
< 30 \ [] Control % % 40
E 20 [ ] X_sh1|© x 30
o 10 [ X sh2[2 L *
0 — o 9 10
0
&)
g €T
1.
A) (RNA-seq)
n=232 n=48)
® X

©) X



(A) ?000 fo J Tamoxifen
aw 10w (10mg/ mouse)
(B) Hoechst / YFP / Ki67 / NESTIN, SOX2

(%)
PR ERHE R DE
x103
; ] Ham
3 O ~7axi#
2 M ~ERER
1
0
2.
(A) Nestin-CreERT2 X Flox 4

(8.0)



6 5 0 0

Atsuhiko Sakai, Taito Matsuda, Hiroyoshi Doi, Yukiko Nagaishi, Kiyoko Kato, and Kinichi 115

Nakashima

Ectopic neurogenesis induced by prenatal antiepileptic drug exposure augments seizure 2018

susceptibility in adult mice

Proc Natl Acad Sci USA 4270-4275
DOl

10.1073/pnas.1716479115

Haruka Sekiryu, Taito Matsuda 16

In vivo direct reprogramming as a therapeutic strategy for brain and retina repair 2021

Neural Regeneration 1998-1999
DOl

10.4103/1673-5374.308093

Taito Matsuda, Kinichi Nakashima 50168-0102

Natural and forced neurogenesis in the adult brain: Mechanisms and their possible application 2021

to treat neurological disorders

Neuroscience Research 30225-X
DOl

10.1016/j -neures.2020.05.011.

Matsuda Taito Irie Takashi Katsurabayashi Shutaro Hayashi Yoshinori Nagai Tatsuya Hamazaki 101

Nobuhiko Adefuin Aliya Mari D. Miura Fumihito Ito Takashi Kimura Hiroshi Shirahige

Katsuhiko Takeda Tadayuki Iwasaki Katsunori Imamura Takuya Nakashima Kinichi

Pioneer Factor NeuroDl Rearranges Transcriptional and Epigenetic Profiles to Execute Microglia- 2019

Neuron Conversion

Neuron 472 485.e7
DOl

10.1016/j -neuron.2018.12.010




Murao Naoya Matsubara Shuzo Matsuda Taito Noguchi Hirofumi Mutoh Tetsuji Mutoh Masahiro in press

Koseki Haruhiko Namihira Masakazu Nakashima Kinichi

Np95/Uhrfl regulates tumor suppressor gene expression of neural stem/precursor cells, 2018

contributing to neurogenesis in the adult mouse brain

Neuroscience Research in press
DOl

10.1016/j -neures.2018.05.007

Uezono Naohiro Zhu Yicheng Fujimoto Yusuke Yasui Tetsuro Matsuda Taito Nakajo Masahide 36

Abematsu Masahiko Setoguchi Takao Mori Shuji Takahashi Hideo K. Komiya Setsuro Nishibori

Masahiro Nakashima Kinichi

Prior Treatment with Anti-High Mobility Group Box-1 Antibody Boosts Human Neural Stem Cell 2018

Transplantation-Mediated Functional Recovery After Spinal Cord Injury

STEM CELLS 737 750
DOl

10.1002/stem.2802

16 4 1

14

2021

2021




63

2020

43

2020

2021

2021




2020

2020

Matsuda T., Irie T., Katsurabayashi S., Hayashi Y., Nakashima K.

Pioneer factor NeuroDl rearranges transcriptional and epigenetic architecture in microglia to excute neuronal reprogramming.

NEUROSCIENCE 2019

2019

2019 -

2020




40

2019
2019

2019

42

2019
2018

2018




DNA Np95 /

2018

The hemi-methylated DNA recognition factor, Np95 maintains adult hippocampal neurogenesis
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