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3D reconstruction of the neuronal network controlling the spatial arrangement of cells
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Abstract: We have developed the 3D reconstruction techniques of neuronal network using the collagen gel photo-thermal
etching method and the orientation method of collagen fibers. The advantage of these methods are that it allows control of
the cell numbers and the position of synaptic connections during cultivation through photo-thermal etching where a portion
of the collagen gel layer is melted with a 1064nm infrared laser beam, and that it allows control of cell position and
direction of neurite in 3D through the PDMS micro chamber and the orientation of collagen fiber. Using these methods, we
have constructed the 3D neuronal network model with multiple layers, and confirmed the function of it by Ca®" imaging.
These techniques can potentially be used for regenerative medicine and development of drug screening model, as well as

research in basic neural biology.
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1. Introduction
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2. Materials and methods
2-1 cell culture
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2-2 Photo Thermal Collagen Gel Etching method
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Fig.1 Photo Thermal Collagen Gel Etching method

2-3 Orientation control of collagen gel fiber
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Fig.2 Orientation control of collagen gel fiber

3. Results
3-1-1 Photo Thermal Collagen Gel Etching method
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Fig.3 control of cell numbers
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3-1-2 Control of neural elongation
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Fig.4 control of neural elongation
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3-2-1 Orientation control of collagen gel fiber
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Fig5. 3D reconstructed neuronal circuits
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3-2-2 3D neuronal circuits with multiple layers
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Fig6. 3D neuronal network with multiple layers
(A (LY iifg (B)Ca® imaging
(Red: Taul, Green:MAP2. Blue: Hoechst 33258)
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4. Summary
4-1 Photo Thermal Collagen Gel Etching method
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4-2 Orientation control of collagen gel fiber
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