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Mechanisms of transmission and plastcity at mammalian central synapses.
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In order to understand the cellular mechanisms of transmission and
plasticity at mammalian central synapses, we have applied simultaneous pre- and postsynaptic patch
clamp to hippocampal mossy fiber synapses. We found that the intra-cellular Ca sensitivity for
transmitter release was similar to the one at other synapse types, but the local Ca concentration at

the transmitter release site was much lower, explaining low release probability of release at mossy
fiber synapses. In addition, we found that cAMP-induced potentiation of transmitter release,
important for short- and long-term plasticity, was mediated by accumulation of Ca channels near
release sites, thereby increasing the local Ca concentration at the release site.



Neher and Sakaba, 2008
—CA3
2017  Calyx of Held
synaptic depression

calyx of Held

Midorikawa and Sakaba,

synaptic facilitation cAMP
cAMP
calyx of Held
Q) 3-4
CA3
EPSCs
caged Ca DM-Nitrophen Ca Fura2FF uv
caged Ca Ca Ca
EPSCs
Ca Ca
(2) STED Stephan Sigrist
Ca P/Q Munc13 , Sakamoto et
al., 2018 STED
DNA
(@h) Miyano et al., 2019, J.
Physiol.
ms
500 readily-
releasable pool calyx of Held 10
1 Ca 5
mM EGTA BAPTA

EGTA



Ca Ca

BAPTA (Neher, 1998)
Calyx of Held Ca/calmodulin
Ca Ca EGTA
EGTA Ca
calyx of Held
Ca (Hosoi et al., 2009) Ca
Ca
calyx of Held
() Ca Fukaya et al., 2021,
PNAS Ca
Ca
caged Ca caged Ca
Ca Ca
Ca
calyx of Held Schneggenburger and Neher, 2000
Sakaba, 2008; Kawaguchi and Sakaba,2015
Ca
Ca caged Ca Ca—
5 uM calyx of
Held Ca
Ca Ca
Ca
(3) cAMP Fukaya et al., 2021, PNAS
Ca cAMP
cAMP
caged Ca
cAMP Ca cAMP
Ca cAMP
Ca cAMP
Ca Ca
Ca 5 uM cAMP 7-8 UM
Ca 34
Ca
Ca Ca
Ca
Ca
Ca
Ca cAMP
Ca Ca
Ca Ca
Ca Ca
P/Q N Ca Ca
cAMP P/Q
P/Q Ca
Ca Sigrist
STED P/Q Ca
cAMP
Munc13 Ca Munc13

CAMP Ca



Ca

Ca avhba—nEH
>+ 7R
Calyx of
Held CAMP e wdm
Ca super- .—
primed vesicles B AL
Yao and
Sakaba, 2010; Taschenberger et al., 2015 cAMP LF & CaF v &L
CAMP 77 A —Hli
calyx of Held D
(4)
calyx of Held CAMP Ca
Japel et al., 2020, Cell Rep. Intersectinl
Synptobrevin
Bral2 KO
Edamatsu et al., 2018, J. Neurochem.
Kitagawa and Sakaba, 2019, Eur. J.
Neurosci.

CcAMP
Ca



Fukaya Ryota Maglione Marta Sigrist Stephan J. Sakaba Takeshi 118

Rapid Ca2+ channel accumulation contributes to cAMP-mediated increase in transmission at 2021

hippocampal mossy fiber synapses

Proceedings of the National Academy of Sciences 2016754118
DOl

10.1073/pnas.2016754118

Miki Takafumi Midorikawa Mitsuharu Sakaba Takeshi 117

Direct imaging of rapid tethering of synaptic vesicles accompanying exocytosis at a fast 2020

central synapse

Proceedings of the National Academy of Sciences

14493 14502

DOl
10.1073/pnas.2000265117

Kitagawa Mako Sakaba Takeshi 50

Developmental changes in the excitatory short- term plasticity at input synapses in the rat 2019

inferior colliculus

European Journal of Neuroscience 2830 2846
DOl

10.1111/ejn.14422

Miyano Rinako Miki Takafumi Sakaba Takeshi 597

Ca- dependence of synaptic vesicle exocytosis and endocytosis at the hippocampal mossy fibre 2019

terminal

The Journal of Physiology 4373 4386

DOl
10.1113/3P278040




Jaepel Maria Certh Fabian Sakaba Takeshi Bacetic Jelena Yao Lijun Koo Seong-Joo Maritzen 30

Tanja Freund Christian Haucke Volker

Intersectin-Mediated Clearance of SNARE Complexes Is Required for Fast Neurotransmission 2020

Cell Reports 409 420.e6
DOl

10.1016/j .celrep.2019.12.035

Edamatsu M, Miyano R, Fujikawa A, Fujii F, Hori T, Sakaba T, Oohashi T. 147

HapIn4/Bral2 is a selective regulator for formation and transmission of GABAergic synapses 2018

between Purkinje and deep cerebellar nuclei neurons.

J Neurochem 748-763
DOl

10.1111/jnc.14571

Sakaba T 596

Optimal dissection of a model circuit. 2018

J Physiol 4807-4808.
DOl

10.1113/3P276895

Sakaba T

Comparison of the transmitter release properties between the calyx of Held synapse and mossy fiber-CA3 synapse.

Quantitative Aspects of Membrane Fusion and Fission, Biophysical Society thematic meeting, Padova, ltaly

2019




Sakaba T

Kinetics of transmitter release at hippocampal mossy fiber synapses

2019

Sakaba T

Regulation of exocytosis by cAMP at hippocampal mossy fiber terminals.

2018

Sakaba T

Biophysics of Neurotransmitter Release at Central Synapses.

NIH Neuroscience seminar series, National Institute for Health, USA, Invited talk,

2018

Sakaba T

Biophysics of transmitter release at the mossy fiber synapse.

BMI seminar, EPFL Lausanne, Swiss

2019




Sakaba T

Ca-secretion coupling at mammalian CNS

FAOPS meeting,

2019

http://brainscience.doshisha.ac.jp/
NIH neuroscience seminar series (2018.12)
https://videocast.nih.gov/summary.asp?Live=28085&bhcp=1

FNP




