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Elucidation of mechanisms for synapse site-specific regulation of synaptic
plasticity by intracellular calcium dynamics

Manabe, Toshiya
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To elucidate the role of the functional molecule X in the regulation of
calcium dynamics in the presynaptic terminal and postsynaptic cell in the central nervous system, we
generated the gene-targeted mice lacking the molecule X specifically in the presynaptic terminal or
postsynaptic cell and performed electrophysiological analyses using their acute hippocampal slices.
We found the impairments in the excitatory synaptic responses to low-frequency stimulation in
mutant mice lacking the molecule X presynaptically, suggesting the abnormality in recycling of
synaptic vesicles, and in long-term potentiation of excitatory synaptic transmission in mutant mice
lacking the molecule X postsynaptically.



LTP

AMPA
NMDA LTP
X
LTP X
X
X
CA3 Cre
X loxP
CAl X CAl
CaMKI1 CA1 Cre
X loxP CA1
X CA1
X
CA1
X
X
X
2
paired-pulse facilitation PPF X

Hz



20Hz

PPF AMPA
Hz LTP



10 10 0 10

Arima-Yoshida et al. 10

Impairment of spatial memory accuracy improved by Cbrl copy number resumption and GABAB 2020

receptor-dependent enhancement of synaptic inhibition in Down syndrome model mice

Scientific Reports 14187
DOl

10.1038/s41598-020-71085-9

Takahashi et al. 10

Hyperactive and impulsive behaviors of LMTK1 knockout mice 2020

Scientific Reports 15461
DOl

10.1038/s41598-020-72304-z

Shirane et al. 13

Protrudin-deficient mice manifest depression-like behavior with abnormalities in activity, 2020

attention, and cued fear-conditioning

Molecular Brain 146
DOl

10.1186/s13041-020-00693-3

Ohnishi et al. -

Cooperation of LIM domain- binding 2 (LDB2) with EGR in the pathogenesis of schizophrenia 2021

EMBO Molecular Medicine el2574

DOl
10.15252/emmm. 202012574




Montrose et al.

414

Lmtk3-KO mice display a range of behavioral abnormalities and have an impairment in GIuAl 2019
trafficking
Neuroscience 154-167
DOl
10.1016/j -neuroscience.2019.06.033
Terumitsu-Tsujita et al. -
Glial pathology in a novel spontaneous mutant mouse of the Eif2b5 gene: a vanishing white 2019
matter disease model
Journal of Neurochemistry -
DOl
10.1111/jnc. 14887
Usui et al. 9
GPR40 activation initiates store operated Ca2+ entry and potentiates insulin secretion via the 2019
1P3R1/STIM1/Orail pathway in pancreatic beta-cells
Scientific Reports 15562
DOl
10.1038/s41598-019-52048-1
Goto et al. 27
Gastrin-releasing peptide regulates fear learning under stressed conditions via activation of 2022
the amygdalostriatal transition area
Molecular Psychiatry 1694-1703

DOl
10.1038/s41380-021-01408-3




Matsuura et al. 42

SIPALL1/SPARL interacts with the neurabin family of proteins and is involved in GPCR signaling 2022

Journal of Neuroscience 2448-2473

DOl
10.1523/JINEUROSCI .0569-21.2022

Mori et al. 15

Loss of calsyntenin paralogs disrupts interneuron stability and mouse behavior 2022

Molecular Brain 23
DOI

10.1186/s13041-022-00909-8

4 0 1

Usui, R., Yabe, D., Fauzi, M., Goto, H., Botagarova, A., Tokumoto, S., Tatsuoka, H., Tahara, Y., Kobayashi, S., Manabe, T.,
Baba, Y., Kurosaki, T., Herrera, P., Ogura, M., Nagashima, K. and Inagaki, N.

GPR40 activation initiates store operated Ca2+ entry and potentiates insulin secretion via the IP3R1/STIM1/0rail pathway in
pancreatic beta-cells

American Diabetes Association

2019

Chimura, T., Kiyama, Y., Ogawa, I. and Manabe, T.

Identification and characterization of the novel synaptic protein UF1

Japan Neuroscience Society, Annual Meeting

2021




Kiyama, Y., Ohnishi, T., Arima-Yoshida, F., Kadota, M., Bito, H., Kuraku, S., Yoshikawa, T., Manabe, T. and Okuno, H.

Ldb2 modulates neuronal activities and fear learning by regulating Arc expression in the lateral nucleus of the amygdala

Japan Neuroscience Society, Annual Meeting

2021

Goto, F., Kiyama, Y., Ogawa, I., Okuno, H., Yoshida, N., Bito, H. and Manabe, T.

Gastrin-releasing peptide regulates fear learning under stressed conditions via activation of the amygdalostriatal
transition area

Japan Neuroscience Society, Annual Meeting

2022

2022

910

https://www. ims.u-tokyo.ac. jp/NeuronalNetwork/Neuronal_Network/Index_japanese.htm







