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日本顕微鏡学会が発行する欧文誌 Microscopy では，学術的なインパクトの大きい論文を “Editor’s Choice” とし，オンライン

上にてフリー・アクセスで公開しています（http://jmicro.oxfordjournals.org/）．ぜひご一読ください．Microscopy は顕微鏡技術

を活用したインパクトの高い論文を発信する国際誌を目指しております．投稿についての詳細はこちらから（http://www.
microscopy.or.jp/magazine/jem.html）． 

（* Corresponding author）

顕微鏡 Vol. 51, No. 1 （2016）58

High-resolution imaging by scanning electron microscopy 
of semithin sections in correlation with light microscopy
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TEM における超薄切片の切削やグリッド操作は，技術的に困難

であり，これらを習得するには長期間の鍛練が必要不可欠である．

また，この技術の壁が「電顕離れ」の要因の一つと考えられる．

そこで私たちは，過去何十年にも亘るこの大きな問題を解決する

ため，技術的難易度が低く，誰でも簡単に TEM のような超薄像

を取得できる手法（準超薄切片 SEM 法）を開発した．この手法

では，ガラススライドに載せた準超薄切片（0.5–1 μm 厚）にウ

ラン・鉛の電子染色を施し，SEM 反射電子像を低加速（1.5–3 kV）
で観察・撮影することで，超薄像が取得できる．利点として，従

来の TEM による超薄切片観察とは異なり，観察視野がグリッド

に障害されることがないこと，大きな切片（高領域）を観察でき

ること，TEM では困難である超低倍率観察が可能であることな

どが挙げられる．さらに本研究では，

LR white 包埋組織切片と蛍光－金

コロイド標識二次抗体を用いること

で，蛍光顕微鏡像と免疫電顕像の相

関観察（CLEM）も容易に実演する

ことができた．LR white は水溶性

樹脂であり，電子線にも強いので，

免疫組織化学手技と SEM 観察に最

適な樹脂であった．準超薄切片

SEM 法は，新たな電顕技法の一つ

として今後の発展が期待される．
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 Examples of membrane protein structures determined by single-
particle cryo-EM. Shown are (anti-clockwise from bottom left) 
the TRPV1 channel, the ryanodine receptor, V-type ATPase and 
Complex I. The white lines indicate the approximate position of 
the membrane. Microscopy 65: 81–96.
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Neuron reconstructions in the optic lobe of the fruit fl y brain, with 
379 cells reconstructed from EM serial sections. By combining their cell 
identifi cations with synapse mapping, a detailed synaptic connectivity map 
(i.e. connectome) is generated. Microscopy 64: 37–44.

Previously Journal of  Electron Microscopy

Editorials
1 For Microscopy special issue on ‘connectome’

Nobuhiko Ohno and Shigeo Okabe

3 Brain/MINDS – a new program for comprehensive analyses of the 
brain
Shigeo Okabe

Reviews
5 Brain clearing for connectomics

Atsushi Miyawaki (Biological Sciences)

9 Two-photon excitation fl uorescence microscopy and its application 
in functional connectomics
Tomomi Nemoto, Ryosuke Kawakami, Terumasa Hibi, Koichiro Iijima 
and Kohei Otomo (Biological Sciences)

17 Three-dimensional volume imaging with electron microscopy 
toward connectome
Nobuhiko Ohno, Mitsuhiko Katoh, Yurika Saitoh, Sei Saitoh and 
Shinichi Ohno (Biological Sciences)

27 New developments in electron microscopy for serial image 
acquisition of neuronal profi les
Yoshiyuki Kubota (Biological Sciences)

37 Connectome of the fl y visual circuitry
Shin-ya Takemura (Biological Sciences)

45 Mission (im)possible – mapping the brain becomes a reality
Anna Lena Eberle, Olaf Selchow, Marlene Thaler, Dirk Zeidler and 
Robert Kirmse (Biological Sciences)

57 Connectomics: comprehensive approaches for whole-brain 
mapping
Shinsuke Shibata, Yuji Komaki, Fumiko Seki, Michiko O. Inouye, 
Toshihiro Nagai and Hideyuki Okano (Biological Sciences)

contents

Volume 64  |  Number 1  |  February 2015www.jmicro.oxfordjournals.org
ISSN 2050-5698 (PRINT)
ISSN 2050-5701 (ONLINE)

Previously Journal of  Electron Microscopy
Special Issue: Challenges to Connectomics
Guest Editors: Nobuhiko Ohno and Shigeo Okabe

JMICRO_64_1_Cover.indd   1 27/01/15   4:57 PM

o
x

f
o

r
d

M
icroscopy  Volum

e 64 N
um

ber 4 August 2015

Volume 64  |  Number 4  |  August 2015

Cover Image: 

Live-cell time-lapse single-molecule localization microscopy with 
HMSiR.

�-Tubulin–Halo fusion proteins expressed in Vero cells were 
labelled with HMSiR–Halo. Spontaneous blinking of HMSiR 
under physiological conditions enables us to perform time-lapse 
imaging of microtubule dynamics with minimal photobleaching 
and photodamage at 5 min intervals. Super-resolution images of 
microtubules at 0, 5, and 10 min are described in red, green, and 
blue, respectively. Each super-resolution image was reconstructed 
from 1,000 images (15 ms/frame) corresponding to the acquisition 
time of 15 s. Excitation at 647 nm (100 Wcm-2). Measured 
in Leibovitz’s L-15 medium after re-plating. Scale bar, 5 µm. 
Microscopy 64: 263–277.
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