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Dynamics of neural circuit and its impariment studied by optical imaging
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This study aimed at understanding biological mechanism of synaptic dynamics
by cutting-edge imaging technologies. To achieve this goal, we analyzed morphology and function of
excitatory and inhibitory synapses in the neocortex, maturation steps of individual synapses imaged
in vivo by two-photon microscopy, and defects in synaptic functions and dynamics in mouse models of
psychiatric disorders. From these experiments, we conclude that synaptic dynamics in the developing
neural circuits show circuit-specific regulation mechanisms. Furthermore, we showed that early

impairments in synaptic dynamics cause dysfunction of neural circuits in later stages of
development.
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1 Imaging structural
remodeling of synapses in vitro and in vivo.
In “ Collaborations in Neuroscience
Symposium” Max-Planck Florida Institute
for Neuroscience, May 9-10, 2014 (May 9),

Palm Beach County USA).



2 Visualization of assembly and
remodeling of synaptic molecules. In

“ Dendrites: Molecules, Structure &
Gordon Research Conference,
March 15-20 (March 18), 2015, Ventura

Functions”

(USA).

3 Synapse development and
remodeling studied by imaging
technologies. “ International Brain

Projects” Cold Spring Harbor Conferences
Asia, June 19-22 (June 21), 2015, Suzhou

(China).

4 Imaging microglia and
synapses with an optical clearing
technique. “ Novel insights into glia

function & dysfunction” Cold Spring
Harbor Conferences Asia, June 22-26 (June
25), 2015, Suzhou (China).

5 Imaging mircoglia and
synapses with an optical clearing
technique. XI1 European meeting on glial
cells in health and disease, July 15-18
(July 15), 2015, Bilbao (Spain).

6 Imaging synapse dynamics in
vivo; its application in the analysis of
disorders. In 25"

Conference 2015,

neurodevelopmental
Neuropharmacology
October 15-16 (October 15), 2015, Chicago,
(USA).

7 In vivo imaging of synapse

dynamics applied to psychiatric disorders.

Symposium “ Advanced molecular imaging of

synapses in health and disease” ,
Neuroscience 2015, October 17-21 (October
19), 2015, Chicago (USA).

8 Imaging synapse remodeling
in vitro and in vivo. IMA conference on
neural imaging in neuroscience. March

21-23 (March 22), 2016, Cambridge (UK).

Synaptopathy - From biology to therapy” .

9 Imaging technologies for the

understanding of synapse development and

dysfunction. US-Japan Brain Workshop
March 30, 2016, AMED
10 Maturation-dependent

regulation of synaptic density and the
role of CaMKIla . US-Japan Brain Research
Cooperative Program Current trends and
future directions of synaptic plasticity

research, June 22-25 (24), 2016, Baltimore

(USA).
11
46
, 2016 2-3 (2 ),
« D
12~ High resolution imaging

analysis of postsynaptic structure in

Symposium “ Frontiers of advanced,
high-resolution optical imaging for
neuroscience”
2016 20-22 21 ,

).
13 _ ~~ Maturation-dependent
regulation of synaptic density and

dynamics. The 47% NIPS International

Symposium “ Decoding Synapses” , Oct
26-28 (26), 2016,

( )-
14 Developmental Defects in

cortical synapse remodeling associated
with autism spectrum disorders. NSF-AMED
Workshop: Comparative Principles of Brain
Architecture and Functions, Nov 17-18 (17),
2016, San Diego (USA).

15 High resolution imaging of
molecules.

synaptic  structure and

Super-resolution & Intra-vital Imaging



Workshop, The 4th International
Anatomical Sciences & Cell Biology
Conference 2016, Dec 4-6 (4), 2016, Hong
Kong (Hong Kong).

16 Imaging synapses in vivo -
physiology and pathology of synapses and
neural circuits (Plenary Lecture). The
4™ International Anatomical Sciences &
Cell Biology Conference 2016, Dec 4-6 (6),
2016, Hong Kong (Hong Kong).
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http://ww.med.osaka-u.ac. jp/pub/ach/

@
OKABE Shigeo
60204012
®
HARADA Akihiro
40251441
®

IWASAKI Hirohide

30342752

*



