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Development of novel techniques for visualizing fine structures of neurons
employing atmospheric scanning electron microscope
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This research project aimed to establish techniques for visualizing fine
structures of cultured neurons employing a new type of electron microscope called atmospheric
scanning electron microscope (ASEM). A specimen for ASEM must be set in the specialized sample
dish (ASEM dish) equipped with an electron-permeable film window in its base. In this study,
cerebral cortical neurons prepared from mouse embryos were cultured on the ASEM dish coated with
poly-D-lysine, and fixed cells were stained with phosphotungstic acid. We thus successfully
visualized filopodia in the cortical neurons with ASEM. We then utilized this technique to
analyze the sprouting of filopodial protrusions on the shafts of cortical axons in response to an
axon guidance cue netrin-1.



(Atmospheric scanning electron

microscope; ASEM)

ASEM

(Nishiyama
et al. (2010) J. Struct. Biol. 169, 438-449)

ASEM

ASEM

ASEM

ASEM

(25% 30 )
2% 30 )
ASEM

ASEM

ASEM

(E16)
30 1

El4



-1 E16
E14
ASEM
1)
-1
(2) -1 E14
E16
-1
3 -1 DCC
2
Hideko Matsumoto, Masabumi

Nagashima: “Shift in the function of
netrin-1 from axon outgrowth to axon
branching in developing cerebral cortical

neurons” BMC Neurosci. 18, 74 (2017),
DOI: 10.1186/s12868-017-0392-x
Hideko

Matsumoto, Masabumi

Nagashima: “Responses of cultured mouse

cerebral cortical axons to netrin-1

depending on developmental stages:

outgrowth and collateral branching

starting with filopodial protrusion” Mol.

Biol. Cell 28, 3727, abstract #P3241 (2017),

DOI: 10.1091/mbc.E17-10-0618

5

Hideko Matsumoto, Masabumi

Nagashima: “Responses of cultured mouse

cerebral cortical axons to netrin-1

depending on developmental stages:

outgrowth and collateral branching
starting with filopodial protrusion” ASCB

| EMBO 2017 meeting. (2017 12 5 ).

Pennsylvania Convention Center
(Philadelphia, Pennsylvania, USA)
“ -1
T 122
. (2017 3
28 ). ( )
Hideko Matsumoto, Masabumi

Nagashima: “Shift in the function of
netrin-1 in cerebral cortical neurons during
10th FENS Forum of
). Bella

development”
Neuroscience. (2016 7 6
Center (Copenhagen, Denmark)

-1
(Function of netrin-1 in rodent cerebral

cortical neurons during development)”

86 (2015 9 19 ).

-1/DCC



(Netrin-1/DCC-mediated axon outgrowth

and branching in cerebral cortical

neurons)” 37

(2014 11 27 ). (
)

(1

MATSUMOTO, Hideko

00312257



