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A method of reconstructing innervating nerves of
insect sensilla using Image J

CHENG Zhen-Feng"~ FU Bing-Xian"~~ ZHU Zeng-Rong® HONG Jian®
(1. College of Advanced Agricultural Sciences, Zhejiang A& F University, Lin’an 311300, China; 2. Institute of Insect Sciences,
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Abstract [Objectives] Image Jis a fully open-source Java-based software package. We used Image J to reconstruct the
dendritic innervations of insect sensilla, thereby providing an open source, three-dimensional reconstruction method.
[Methods] We followed the following steps; adjust the brightness and contrast of seria pictures, calibrate images, manually
add color and import pictures, and finally, run the 3D viewer through a graphics workstation. [Results] We successfully
completed 3D reconstruction of the innervating nerves of sensilla placodea on antennae of the small brown planthopper. The
reconstructed model vividly demonstrates the number of neuronal groups of sensilla placodea and their spatial relationships
with each other. The 3D viewer allowed images to be rotated and enlarged to observe fine structures, adjustment of the
threshold value to observe the specific structures and adjustment of the transparency and overall color of the model.
[Conclusion] Image J has great potential for application in thisfield and is expected to provide technical support for the 3D
reconstruction of the morphology of insects, other arthropods and biological tissues.
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Fig. 2 Image preprocessing
A, “ELEERFICEE” RHEHE; B. Image J (AL X HEAE ;
C. FABIF I e M REBERL”; D. “F RS XIEHE.
A. The dialogue box of brightness/contrast; B. The dialogue box of batch process of Image J;
C. Choosing “Use virtual stack” when import sequence; D. The dialogue box of “Image Stabilizer”.
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More> Save FIPRIFEEIX . HfArA HbRk X IE I
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% 1H More> Combine ¥f FlF A i X & 7,
More>Open A AT I Z B AR AL X, 4k it —
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HE L FEXERE, 1 ROI XA K,

EXERIE
Fig. 3 The process of choosing ROI (Region of interest)

CHEXAE BT thak CWoReRRIEX” FOhRgE”

WK RN D, EXEHE T “JEIE” MIEHE; E SCRCMAITTHMIOE A
A. Thewindow of ROl Manager; B. A single ROI; C. The all ROIs after choosing “ Show All” and

“Labels’ in ROI Manager; D. The dialogue box of Propertiesin ROl Manager;
E. The color-filled picture of groups of dendritic innervations of neurons.
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depth” & (&l 4: B), ENATJ47 3D Viewer H1
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File EGit View Add Landmarks Help
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I Global
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OK Cancel
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ML BRI PR B I, ABF5E “Voxel depth”
fH>~ “5.0000”, PEH Plugins>3D Viewer ( £ 4.
A =245 76 3D Viewer % % # View>
Record 360 deg rotation 5235 H—4~ “Movie”
%, SRR L T DS AR A ER: 360
FEH) Movie (¥ 4: C), il File>Save As>AVI
K% Movie LI AV AR ARAE

B4 =#5W
Fig. 4 Three-dimensional reconstruction
A, FTTF=de i B s n LR XEHE ;. B, b8 IR SEME” ST RXHEHE ;
C. “SR” IR T 2 SR 2 ) = Y AR
A. The dialogue box that appears after opening the 3D Viewer; B. The dialogue box appears after choosing
'Image>Properties’; C. The window of Movie showing the 3D model of several groups of innervating nerves.
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