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Fig.1 ATUM system collecting serial sections and subsequent SEM array scanning

(a) ATUM system consisting of a UC-7 ultra-thin microtome (arrow) and an automated tape-collecting machine (arrow head). (b) The automated tape-

collecting machine collects serial sections by rolling up the tape in the water boat while the ultra-thin microtome sectioning. (c) A silicon wafer loaded

with tapes reserving sections sequentially. (d) SEM array scanning of sample sections to form a connectomic dataset (adapted from).
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Fig.2 Samples with and without folds while undergoing
distinct preparation processes
(a) Folds (arrows) often seen in volume EM dataset?®l. (b) Folds on
samples undergoing regular preparation process. (c) Flat samples

prepared with modified process. (d) EM image of samples in (c).
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Table 1 Volume ratio of components in Epon 812 resin

Resin hardness Soft Medium Hard
Epon 812 1 1 1
DDSA 1.1 0.8 0.45
NMA 0.25 0.4 0.6
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Fig.3 Samples prepared with resins of distinct hardness

(a), (b) and (c) represent samples prepared with soft, medium and hard resins respectively.
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(a) EM image of Drosophila optic lobe. (b) HRP labelled neuronal membrane(arrow). (¢) EM image of samples without post-staining. (d) EM image

of post-stained samples.
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Fig.5 3D-reconstruction of one LC type neurons

(a) SEM images of serial sections showing a labelled neuron (blue pentangle), a non-labelled one (red pentangle) and T-bar ribbons as presynaptic

density (arrows). (b) Statistic data indicating significant variance of relative contrast between labelled membranes and non-labelled ones in (a). P<

0.05. Blue pentangle labelled neuron is denoted as neuron a and red one, neuron b. (c) ~100 reconstructed LC neurons. (d) One of the reconstructed

neurons projecting along the neuropil for ~100 um. Red balls represent synaptic connections.
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Application of Horseradish Peroxidase Labeling Along With Post—Staining
Improves Data Quality in Micro—Brain Connectomics’
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Abstract For micro-brain connectomic research, volume electron microscopy is a main method in which it
plays an important role for the application of automated tape-collecting ultramicrotome (ATUM) system and array
imaging with scanning electron microscopy together. ATUM system enables collecting a large amount of serial
sections to be imaged with SEM to form a huge dataset. With regard to the nature of non-vacuum sectioning and
sample reserving, we modified and improved the sample preparation process including resin recipe, HRP labelling
and post-staining method in order to reduce folding rate of sample sections and make it possible for identifying
certain types of neurons in high-contrast imaging dataset, thus obtaining dataset of high quality for connectomic

research.
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