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Development of an analytical basis for elucidating the function of small spinule
structures in the brain
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The aim of this study is to develop the technical basis and analytical
know-how to clarify the functional significance of small, infrequently observed subcellular
structures in the brain, whose precise distribution and functional significance in the brain are
still unknown. For this purpose, we developed an electron microscopic method optimized for the
observation of spinules and multivesicular bodies (MVBs), and analyzed their localization and
frequency in the brain under various conditions. As a result, we confirmed that quantitative
analysis of low-frequency ultrastructures is possible by using a high-resolution scanning microscope

equipped with a focused ion beam to obtain ultrastructural information over a wider area than
conventional methods.

Spinule



(spinule) 1962

(Westrum & Blackstad) (Spacek & Harris
2004)
spinule
10 nm
70nm
spinule (Multivesicular body; MBV)

spinule  MBV

8
(Focused lon
Beam-Scanning Electron Microscope: FIB-SEM) ;
XY =2nm, Z=10 nm, 1000 um3
(DSpinule MVB
CAl spinule  MVB
Spinule spinule
MVB
@ spinule
1
(3)Spinule MVB
FIB-SEM
spinule  MVB
(4)Spinule arc
arc arc mRNA  arc
(Cell, 2018 2 )
Arc CAl spinule  MVB
arc
®) spinule
(AAY)

AAV
spinule  MVB

spinule  MBV



la Post -> Pre

(DSpinule  MVB

spinule
spinule Slice #1'= z0 M Slice #5 = z50AM
D
spinule .
WB Spinule
@ spinule
1 Slice #9 ='z90 Am
inul
spinuie 2a Pre -> Pre
\
(3)Spinule MVB
Spinule  MVB
(4)Spinule arc
Arc KO spinule
MVB
it (E58)
Post->Pre (1a-d), Pre->Pre (2a,b), Pre->Glia (3) Dspinule,
1d, 2bld =R TEBER, 1b,cD* (LM DspinelCHE
) spinule 9 % spinule, 2b0)°£i~‘/-f7°‘7wJ\H§$§1%ﬁo 4D KE]
[FBHREBEAOMYB, 121385, 3IE/KICHER,
AAV
3k
FI1B-SEM
MVB
F1B-SEM Pre 0 0 &
spinule  MVB
E  Post X X X
Glia X (0] X
%
e
Pre Rare X X
Westrum LE & Blackstad TW. JComp Neurol 119:
281-309. 1962. HF  Post % x &
Spacek J & Harris KM. J Neurosci.24: 4233-41.
Glia (0] o X

2004.
Fz 1. Spinule® g3 & BB AMEF




8 8 2 7

Murata Koshi Kinoshita Tomoki Fukazawa Yugo Kobayashi Kenta Kobayashi Kazuto Miyamichi 9

Kazunari Okuno Hiroyuki Bito Haruhiko Sakurai Yoshio Yamaguchi Masahiro Mori Kensaku

Manabe Hiroyuki

GABAergic neurons in the olfactory cortex projecting to the lateral hypothalamus in mice 2019

Scientific Reports 7132
DOl

10.1038/s41598-019-43580-1

Eguchi Kohgaku Velicky Philipp Hollergschwandtner Elena Itakura Makoto Fukazawa Yugo Danzl 14

Johann Georg Shigemoto Ryuichi

Advantages of Acute Brain Slices Prepared at Physiological Temperature in the Characterization 2020

of Synaptic Functions

Frontiers in Cellular Neuroscience 63
DOl

10.3389/fncel .2020.00063

Martin-Belmonte Alejandro, Aguado Carolina, Alfaro-Ruiz Rocio, Moreno-Martinez Esther Ana, de 21

la Ossa Luis, Martinez-Hernandez Jose, Buisson Alain, Shigemoto Ryuichi, Fukazawa Yugo, Lujan

Rafael

Density of GABAB receptors is reduced in granule cells of the hippocampus in a mouse model of 2020

Alzheimer” s disease

International Journal of Molecular Sciences 2459-2459
DOl

10.3390/ijms21072459

Kleindienst David, Montanaro Jacqueline, Bhandari Pradeep, Case Matthew, Fukazawa Yugo, 21

Shigemoto Ryuichi

Deep learning-assisted high-throughput analysis of freeze-fracture replica images applied to 2020

glutamate receptors and calcium channels at hippocampal synapses

International Journal of Molecular Sciences 6737-6737

DOl
10.3390/i jms21186737




Murata Koshi, Kinoshita Tomoki, Ishikawa Tatsuya, Kuroda Kazuki, Hoshi Minako, Fukazawa Yugo

528

Region- and neuronal-subtype-specific expression of Na,K-ATPase alpha subunit isoforms in the 2020

mouse brain

Journal of Comparative Neurology 2654-2678
DOl

10.1002/cne.24924

Parajuli Laxmi, Urakubo Hidetoshi, Takahashi-Nakazato Ai, Ogelman Roberto, lwasaki Hirohide, 0248-20

Koike Masato, Kwon Bae Hyung-, Ishii Shin, Oh Chan Won, Fukazawa Yugo, Okabe Shigeo

Geometry and the organizational principle of spine synapses along a dendrite 2020

eNeuro

DOl
10.1523/ENEUR0O.0248-20.2020

79

2019

Elhanbaly Ruwaida

F1B-SEM

126 98

2020




https://www.med.u-fukui.ac.jp/laboratory/brain/

(Kuroda Kazuki)

(60557966)

(13401)

University of Castila
LaMancha

Insititute for Science
Austria




