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4D data analysis and simulation study on the relationship between extracellular
signaling and morphogenesis
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in-silico

We have developed four-dimensional visualization and analysis system for fly pupal wing, and
simulation for viscoelastic epithelial monolayer. The results are applicable to various in-vivo
animal systems, and they may further contribute to medical research and society in the future.

We have developed our simulation for epithelial tissues, 4D visualisation
and 4D data analysis methods and systems, and contributed to the elucidation of the relationship
between extracellular signalling and tissue morphogenesis with regard to wing epithelial
morphogenesis during the pupal stage of Drosophila melanogaster.
In detail, we have developed 4D image processing programmes and various analysis methods specific
to the confocal and multiphoton microscopy systems for pupal wing formation of the fruit fly, and
contributed to the elucidation of the relationship between BMP signalling and 3D tissue
morphogenesis such as differentiation and growth. Based on our tissue mechanics model, called bubbly
model, in-silico viscoelastic simulation systems have also been developed and constructed.
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