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Structural analysis of excitatory synapse by using high-resolution imaging method
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Neurons are connected via synapses to form neural circuits. In order to
understand how neurons are involved in various brain functions at neural circuit level, it will be useful
to analyze the wiring diagram of the brain at synapse level with high-resolution imaging technique which
can cover large area. From this point of view, | established the hybrid method of light and electron
microscopy, Array Tomograghy, for the three-dimensional reconstruction of neural tissue and synapse
localization. | also established the method to observe synapses by using scanning electron microscopy. By
using these technologies, | analyzed the morphology of excitatory synapses at developmental stage of
mice.



Array Tomography

Array Tomography
70-200nm

250nm
750-1000nm

Array Tomography

Array Tomography

- (Correlative
Light-Electron Microscopy: CLEM)

Array Tomography

Array
Tomography
GFP-PSD95
DsRed
Array Tomography
YFP(Yellow Fluorescent
Protein)
YFP-H
LRWhite
YFP
1 GFP 2
YFP-H

LRWhite



1
LRWhite

GFP

VGIuT1, PSD-95

F1J1/1maged

Luminavision

YFP-H

Imm

ATUM
Automated Tape-collecting Microtome

1 200~—300
ATUM Array Tomography
Epon Durcupan
ATUM
ATUM
GFP-PSD95 DsRed
GFP-PSD95

DsRed

21
LRWhite Array Tomography
GFP-PSD95 VGIuT1
in vivo
4
ATUM
49 2014 176-180
Xiaojing Dai, Hirohide Iwasaki,

Masahiko Watanabe and Shigeo Okabe

“ DIx1 transcription factor regulates
dendritic growth and  postsynaptic
differentiation through inhibition of
neuropilin-2 and PAK3 expression.”
European Journal of Neuroscience,

39 2014 531-547 doi:10.1111/ejn.12413

Clinical

Neuroscience 31 2013 1400-1402

Euikyung Shin, Yutaro Kashiwagi,
Toshihiko Kuriu, Hirohide lwasaki,
Teruyuki Tanaka, Hiroyuki Koizumi, Joseph
G. Gleeson & Shigeo Okabe
“ Doublecortin- like kinase enhances
dendritic remodeling and negatively
regulates synapse maturation.”
Nature Communications 4 2013
1440 doi:10.1038/ncomms2443

13

120 92

( )
2015 03 21 ~2015 03 23

( )

ATUM




( )2014 11 12 ~2014
11 13
( )
37
2014 09 11 ~2014
09 13 ( )
ATUM
( )
2014 08 21 ~2014 08 22
( )
( )2014 06 05 ~
2014 06 06 (
)
ATUM
70 ( ) 2014 05
11 ~2014 05 13
( )

119
2014 3 27H~2014 3 29
ATUM 91
2014 3 16
H~2014 3 18
ATUM
54
2013 9 27H~2013 9 28
69 2013 5 20

H~2013 5 23

Three- dimensional
reconstruction of ultrathin- sectioned
neural tissue by light microscopy 118

2013

03 28 ~2013 03 31
( )

2012 11 24
68 2012 5 15
0
o 0
o 0

http://synapse.m.u-tokyo.ac.jp

@
Hirohide lwasaki
30342752

@

©)

Shigeo Okabe

60204012

13



