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Role of feedback signaling from neurons to neural stem cells in mammalian
developing brain.

Shitamukai, Atsunori
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Recently, we revealed that the inheritance of the basal process is important
for the neural stem (NS) cell self-renewal. Although it is well known the basal process functions
as the scaffold of migrating neurons, the role and mechanism of basal process in the controlling of
NS cell self-renewal 1s largely unknown. Here, we showed that the basal process is critical for the
receiving neuron derived FGF signal and transport of FGFR activated ERK MAPK, which promotes NS cell
self-renewal. In the basal process, the activated ERK MAPK is localized on the endosomal vesicles
and transported by the dynein motor system. From these results, we propose a feedback signaling

system from neurons to NS cells mediated by the basal process, in which the fine tuning of
proportion of neuron and NS cell number in the developing brain.



Radial glia RG

basal
Apical
basal
(ventricular
zone, VZ) (outer sub ventricular zone, 0SVZ)
osvz
RG 0svz basal

basal radial glia bRG
bRG

basal

FGF18 ERK MPAK

FRET ERK MPAK

FRET



ERK MPAK

CRISPR/Cas9

D

FGF18

basal
FGF18 FGF18/FGFR ERK MAPK
FRET ERK MAPK
basal
ERK MAPK
ERK MAPK
LAMTOR 1/2/3
basal ERK
ERK MPAK ERK MAPK FRET
ERK MAPK
basal

basal FGF18/FGFR

CRISPR/Cas9
©)

PiggyBac
CRISPR/Cas9
ERK MAPK

basal
FGF



EGF ERK

CRISPR/Cas9
basal basal
bRG basal
CRISPR/Cas9
in vitro
€))
basal
Notch R-Ras small G

1
1. Developing a De Novo Targeted Knock-in Method Based on in Utero Electroporation
Into the Mammalian Brain. Tsunekawa, Yuji, Raymond Kunikane Terhune, Ikumi Fujita,
Atsunori Shitamukai, Taeko Suetsugu, Fumio Matsuzaki. Development 143, 3216-3222, 2016

( )

4
1. Feedback signaling from neuron to neural stem cell. Atsunori Shitamkai, Daijiro Konno,
Tomomi Shimogori, Akihiro Goto, Hiroshi Kiyonari, Shinji Takada, Michiyuki Matsuda, and
Fumio Matsuzaki. 22nd Biennial Meeting of the International Society of Developmental
Neuroscience. 2018

2. The radial fiber-mediated FGF signal ensures the feedback signaling from neurons to
radial glial cells in the developing cerebral cortex. Atsunori Shitamkai, Daijiro Konno,
Tomomi Shimogori, Akihiro Goto, Hiroshi Kiyonari, Shinji Takada, Michiyuki Matsuda, and
Fumio Matsuzaki. the EMBO Conference Gene Regulatory Mechanisms in Neural Fate
Decisions.2017

3. Feedback signaling from neurons to neural stem cells. Atsunori Shitamkai, Daijiro Konno,
Tomomi Shimogori, Akihiro Goto, Hiroshi Kiyonari, Shinji Takada, Michiyuki Matsuda, and
Fumio Matsuzaki. The 4th German-Japanese Retreat on Forebrain Development. 2017




4. radial fiber

39 2016

¢y
@



