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Cytoskeleton mechanisms of activity-dependent axon branching
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Axon branching is essential for neuronal circuit formation. In the present
study, we investigated the role of Rho guanine nucleotide exchange factor (RhoGEF) in axon branch
formation in developing cortical neurons. The results demonstrated that multiple RhoGEFs are
expressed in the mammalian cortex and are differentially involved in axon branching of cortical
neurons via the RhoA pathway.

RhoGEF RhoA



Yamamoto et
al., 1997; Yamamoto et al, 2000; Uesaka et 4,
2005; Uesaka et al, 2007; Fukunishi et al., 2012;
Malyshevskaya et a, 2013; Yamada et al, 2010;
Granseth et al., 2013; Hayano et al, 2014

GTPase
Rho 1 RhoA GTP
Ohnami et 4,
2008 RhoA
RhoA
RhoA
Rho guanine nucleotide exchange factor
(RhoGEF) RhoGEF 70
Rho
RhoGEF

RhoGEF

RhoGEF
RhoA
RhoA-GEF

RhoA-GEF
RNA
in situ hybridization
RhoA-GEF

enhanced green fluorescent protein (EGFP)

DNA

RhoA-GEF
RhoA-GEF
shRNA
2
RhoA
RhoA-GEF 28 insitu
hybridization
17 RhoA-GEF
RhoA-GEF

17 RhoA-GEF

RhoA-GEF

RhoA-GEF ABR BCR

ARHGEF5 ARHGEF28
RhoA-GEF



17
RhoA-GEF
2/3 in
vitro
14 4
2/3
EGFP RhoA-GEF
RhoA-GEF
RhoA-GEF
ABR BCR
ARHGEF12
ARHGEF18
RhoA-GEF

ARHGEF18 ABR

shRNA
RhoA
ROCK
RhoA-GEF RhoA-ROCK
RhoA-GEF
RhoA-GEF
RhoA

8
Alchini R, Sato H, Matsumoto N, Shimogori
T, Sugo N, Yamamoto N (2017)
Nucleocytoplasmic Shuttling of Histone

Deacetylase 9 Controls Activity-Dependent

Thalamocortical Axon Branching. Sci Rep 7,
6024.
Tsunematsu H, UyedaA, Yamamoto N, Sugo

N (2017) Immunocytochemistry and
fluorescence imaging efficiently identify
individual neurons with
CRISPR/Cas9-mediated gene disruption in
primary cortical cultures. BMC neurosci 18
(1), 55.

Onishi K, Uyeda A, ShidaM, HirayamaT,
Yagi T, Yamamoto N, Sugo N (2017)
Genome stability by DNA polymerase f in

neural progenitors contributes to neuronal
differentiation in cortical development. J
Neurosci, 37, 8444-8458.

Kitagawa H, Sugo N, Morimatsu M, Arai Y,
Yanagida T, Yamamoto N (2017)
Activity-dependent dynamics of the
transcription factor CREB in cortical
neurons revealed by single-molecule
imaging. J Neurosci 37:1-10.

Sugo N, Yamamoto N (2016) Visualization

of HDACO9 spatiotemporal subcellular
localization in primary neuron cultures.
Methods Mol Biol 1436:119-127.

Oishi K, Nakagawa N, Tachikawa K, Sasaki
S, Aramaki M, Hirano S, Yamamoto N,
Yoshimura Y, Nakajima K (2016) Identity of
neocortical layer 4 neurons is specified
through correct positioning into the cortex.
eLife 5:10907.

Matsumoto N, Hoshiko M, Sugo N,
Fukazawa Y, Yamamoto N (2016)
Synapse-dependent and independent
mechanisms of thalamocortical axon
branching are regulated by neuronal activity.
Develop Neurobiol 76: 323-336.

Sugo N, Morimatsu M, Arai Y, Kousoku Y,
Ohkuni A, Nomura T, Yanagida T and
Yamamoto N (2015) Single-molecule
imaging reveals dynamics of CREB
transcription factor bound to its target

sequence. Sci Rep 5:10662.

20
Yamamoto, N. “Activity-Dependent




Mechanisms for Thalamocortical Circuit
Formation”, The 48" NIPS International
Symposium, Neural circuitry and plasticity
underlying brain function, 2017. 10.31-11.2,
Okazaki

, 39

,2017.10.7-10.8,
Miyasaka, Y., Miyagawa, H., Yamamoto N.
“Real-time luciferase assay reveals the
effects of patterned neuronal activity on
BDNF expression in the developing cortex”,
The 40th Annual Meeting of the Japan
Neuroscience Society, 2017.7.20-7.23,
Yokohama
Sato, H., Hatakeyama, J., Iwasato, T.,

Yamamoto, N., Shimamura, K. “The role of

thalamic afferents in the formation of
area-specific laminar configuration in the
developing neocortex, The 40th Annual
Meeting of the Japan Neuroscience Society,
2017.7.20-7.23, Yokohama

Uyeda, A., Sugo, N., Onishi, K., Lyu, J.,
Hirayama, T., Yagi, T., Yamamoto, N. “The

role of DNA polymerase B in postnatal
cortical neuron development”, The 40th
Annual Meeting of the Japan Neuroscience
Society, 2017.7.20-7.23, Yokohama
Tsunematsu, H., Sugo, N., Kurosawa, A.,
Adachi, N., Yamamoto, N. “A study of the

role of DNA polymerase B in human brain
development using induced pluripotent stem
cells”, The 40th Annual Meeting of the
Japan Neuroscience Society, 2017.7.20-7.23,
Yokohama

Chang, L. & Yamamoto, N. “Temporal

sequence of contralateral corticofugal
projections and gene expression in the
midbrain after hemispherectomy”, The 40th

Annual Meeting of the Japan Neuroscience

Society, 2017.7.20-7.23, Yokohama

Kitagawa, H., Sugo, N. & Yamamoto, N.

“The role of neuronal activity and co-factors
in CREB dynamics in cortical neurons: A
single-molecule imaging study”, Cortical
development Conference, 2017.5.17-5.20,
Chania, Crete, Greece

Hayano, Y., Araki, T., Sasaki, K., Miyasaka
Y., Nakasone, T., Hata, Y. & Yamamoto, N

“A negative regulator for activity-dependent
thalamocortical axon branching” Cortical
development Conference, 2017.5.17-5.20,
Chania, Crete, Greece

Hayano, Y., Araki, T., Sasaki K., Miyasaka,
Y., Nakasone, T., Hata, Y. & Yamamoto, N.

“Kit ligand acts as a negative regulator for
activity-dependent thalamocortical axon
branching”, Axon Guidance, synapse
formation & regeneration, 2016.9.20-9.24,
Cold Spring Harbor, USA.

Sasaki, K., Arimoto, K., Kankawa, K.,
Terada, C. & Yamamoto, N. “ARHGEF18

regulates axon branching of cortical upper
layer neurons”, Axon Guidance, synapse
formation & regeneration, 2016.9.20-9.24,
Cold Spring Harbor, USA.

Yamamoto, N. “Positive and negative

regulation of activity-dependent
thalamocortical axon branching”, The 39th
Annual Meeting of the Japan Neuroscience
Society, 2016.7.20-7.23, Pacifico Yokohama,
Yokohama, Kanagawa.

Onishi, K., Sugo, N., Toyoda, S., Hirayama,
T., Yagi, T. & Yamamoto, N. “DNA

polymerase B function in neural progenitors
is required for postmitotic neuronal survival
and differentiation in the developing cortex”,
The 39th Annual Meeting of the Japan
Neuroscience Society, 2016.7.20-7.23,

Pacifico Yokohama, Yokohama, Kanagawa.



Uyeda, A., Sugo, N., Ohnishi, K, Toyoda, S.,
Hirayama, T., Yagi, T. & Yamamoto, N.

“Involvement of DNA polymerase [} in
postnatal development of cortical neurons”,
The 39th Annual Meeting of the Japan
Neuroscience Society, 2016.7.20-7.24,
Pacifico Yokohama, Yokohama, Kanagawa.
Miyasaka, Y., Hayano, Y., Araki, T. &

Yamamoto, N. “Role of Kit ligand as a

negative regulator in activity-dependent
thalamocortical axon branching”, The 39th
Annual Meeting of the Japan Neuroscience
Society, 2016.7.20-7.24, Pacifico Yokohama,
Yokohama, Kanagawa.

Uyeda, A., Onishi, K., Sugo, N., Toyoda S.,
Hiyayama, T., Yagi, T. & Yamamoto, N.

“Polp deficiency increases DNA
double-strand breaks in postnatal cortical
neurons”, The 38th Annual Meeting of the
Molecular Biology Society of Japan,
2015.12.1-12.4, Kobe Convention Center,
Kobe, Hyogo.

Kitagawa, H., Sugo, N. & Yamamoto, N.

“Activity-dependent dynamics of CREB in
cortical neurons: A single-molecule imaging
study”, Society for Neuroscience,
2015.10.17-10.21, Chicago, USA.

Onishi, k., Sugo, N., Toyoda, S., Hirayama,
T., Yagi, T. & Yamamoto, N. “DNA

polymerase f activity in neural progenitors is
required for postmitotic neuronal survival in
the developing cortex”, Society for
Neuroscience, 2015.10.17-10.21, Chicago,
USA.

Matsumoto, N., Hoshiko, M. & Yamamoto

N. “Involvement of mitochondria in

thalamocortical axon branching”, The 38th
Annual Meeting of the Japan Neuroscience
Society, 2015.7.28-7.31, Kobe Convention

Center, Kobe, Hyogo.

Sasaki, K., Arimoto, K., Kankawa, K.,
Terada, C. & Yamamoto, N. “ Rho guanine

nucleotide exchange factor Abr promotes
axon branching in cortical layer 2/3 neurons”,
The 38th Annual Meeting of the Japan
Neuroscience Society, 2015.7.28-7.31, Kobe

Convention Center, Kobe, Hyogo.

http://www.fbs.osaka-u.ac.jp/labs/neurobiol/

YAMAMOTO, Nobuhiko

00191429

SUGO, Noriyuki

20372625



