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The cerebrum and cerebellum communicate each other to achieve sophisticated
motor control and motor learning. The cerebro-cerebeller loop also plays an important role in
higher-order functions. To elucidate neural circuit mechanisms for these functions, we used
two-photon imaging to observe neural activity in mice performing cognitive-motor tasks, and revealed

the neural representations regarding sensation, movement, and reward. We also developed novel
calcium sensors that can measure neural activity with unprecedented accuracy and a data analysis
method.



-

@ - ® -
-
Thyl-ChR2
@ -

2

Go/No-go
2
e - 2
o -
M2 (M1) S1 Thyl-ChR2

(Choo et al., in prep)

2 -
(1) Go/No-go



Lick/No-lick
Go No-go

Kitamura and Hausser, 2011

Aldoc-tdTomato
Tsutsumi et al., 2015

2
(Go
or No-go)
- Go/No-go
Tsutsumi et al., 2019
©)
®
®
/ 2
Ikezoe, Hidaka et al., in revision
®
1
XCaMP Inoue, Takeuchi, Manita
etal., 2019 XCaMP
1 XCaMP GCaMP6
S/N 2~3 XCaMP
GCaMP6f 10 XCaMP
80~100Hz in vivo 2
XCaMP GCaMP XCaMP
fast-spiking interneuron in vivo
XCaMP  20~60Hz GCaMP6f

XCaMP



Hoang

hyperacuity algorithm 4
Hoang et al., 2020
3) -
2
Lick/No-lick
2
Go/No-go Hit Go
False Alarm No-go
Hoang, Tsutsumi et al., in prep
KM~ INKEBIZ K> TED L D ITNEHET LV E S L |
Lick/No-lick

(Murakami et al., in prep)
Manita et al., 2022

Rph— N B L2 X %

Kitamura K and Héausser M, Dendritic Calcium Signaling Triggered by Spontaneous and
Sensory-Evoked Climbing Fiber Input to Cerebellar Purkinje Cells In Vivo. J. Neurosci. 2011,
31:10847-58.

Tsutsumi S et al., Structure—Function Relationships between Aldolase C/Zebrin |11
Expression and Complex Spike Synchrony in the Cerebellum. J. Neurosci. 2015, 35:843-52.

Tsutsumi S et al.,, Modular organization of cerebellar climbing fiber inputs during goal-
directed behavior. eLife 2019, 8:e47021.

Inoue M, Takeuchi A, Manita S et al., Rational Engineering of XCaMPs, a Multicolor GECI
Suite for In Vivo Imaging of Complex Brain Circuit Dynamics. Cell 2019, 177:1346-1360.e24.

Hoang et al., Improved hyperacuity estimation of spike timing from calcium imaging. Sci.
Rep. 2020, 10:17844.

Manita et al., A Novel Device of Reaching, Grasping, and Retrieving Task for Head-Fixed
Mice. Front. Neural Circuits 2022, 16:842748.



10 10 2 7

Manita Satoshi Ikezoe Koji Kitamura Kazuo 16

A Novel Device of Reaching, Grasping, and Retrieving Task for Head-Fixed Mice 2022

Frontiers in Neural Circuits 842748
DOl

10.3389/fncir.2022.842748

Hoang Huu Sato Masa-aki Shinomoto Shigeru Tsutsumi Shinichiro Hashizume Miki Ishikawa 10

Tomoe Kano Masanobu lkegaya Yuji Kitamura Kazuo Kawato Mitsuo Toyama Keisuke

Improved hyperacuity estimation of spike timing from calcium imaging 2020

Scientific Reports 17844
DOl

10.1038/s41598-020-74672-y

Tsutsumi Shinichiro Hidaka Naoki Isomura Yoshikazu Matsuzaki Masanori Sakimura Kenji Kano 8

Masanobu Kitamura Kazuo

Modular organization of cerebellar climbing fiber inputs during goal-directed behavior 2019

eLife e47021
DOl

10.7554/eLife.47021

Inoue Masatoshi Takeuchi Atsuya Manita Satoshi 20 Kitamura Kazuo Bito Haruhiko 177

Rational Engineering of XCaMPs, a Multicolor GECI Suite for In Vivo Imaging of Complex Brain 2019

Circuit Dynamics

Cell

1346 1360.e24

DOl
10.1016/j .cell.2019.04.007




26 2 20

Koji lkezoe, Naoki Hidaka, Satoshi Manita, Masayoshi Murakami, Shinichiro Tsutsumi, Yoshikazu Isomura, Masanobu Kano, Kazuo
Kitamura

Encoding model analysis of complex spikes of Purkinje cells in mice cerebellum during a voluntary lever-pull task

The 44th Annual Meeting of the Japan Neuroscience Society/The 1st CJK International Meeting

2021

Huu Thien Hoang, Shinichiro Tsutsumi, Kazuo Kitamura, Mitsuo Kawato, Keisuke Toyama

Synchronicity changes of complex spike activities in cerebellar Purkinje cells during auditory go/no-go task learning
studied by hyperacuity two-photon recordings

The 44th Annual Meeting of the Japan Neuroscience Society/The 1st CJK International Meeting

2021

Rupprecht P, Carta S, Echizen M, Hoffmann A, Kitamura K, Friedrich RW, Helmchen F

Calibrated spike inference from calcium imaging data: generalization across datasets, imaging rates and noise levels

FENS virtual forum

2020

Hidaka N, Ikezoe K, Tsutsumi S, Isomura Y, Kano M, Kitamura K

Cerebellar climbing fiber signals represent voluntary forelimb lever-pull trajectories.

Neuro2019

2019




Kitamura K

Functional connectivity between the neocortex and the cerebellum.

1BRO2019

2019

Hidaka N, Tsutsumi S, lkezoe K, Isomura Y, Kano M, Kitamura K.

Activity of cerebellar climbing fibers represents forelimb movements during voluntary lever-pull task in mice.

Neuroscience 2018

2018

Choo M, Hira R, Matsuzaki M, lkezoe K, Augustine GJ, Kano M, Kitamura K.

Organization of the functional inputs from the sensorimotor cortex to the cerebellum revealed by transcranial optogenetic
mapping.

Neuroscience 2018

2018

2018




2017

Kazuo Kitamura

Two-photon imaging of cerebellar activity in vivo

Two-photon functional imaging in the living brain: Theory and Practice

2017

(TOKUDA Isao)

(00261389) (34315)

(YAMASAKI Miwako)

(10431305) (10101)

(HOANG Huu)

(50772307) (94301)




(KAWATO Mitsuo)

(10144445) (94301)
(TOYAMA Keisuke)
(90090505) (94301)

University of Zurich




