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Development of informatics techniques for analysis developmental lineages
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In this work, with the aim at ?uantitatively analyzing developmental
lineages of preimplantation embryos, we developed a collection of techniques for 4D image
segmentation and tracking, statistical analysis of cellular lineages, and a mechanical simulation of
embryogenesis.

In the image analysis, we improved the method of identifying cells in the embryo and eventually
proposed a deep convolutional network for the 3D image segmentation. In the statistical analysis of
cellular lineages, we proposed a method to estimate the latent state of cells from the patterns of
cell divisions in the lineages.

Lastly, we constructed a mechanical model to reproduce the developmental process of the embryo.By
employing these techniques, we have investigated how the culture condition changes the division
pattern and synchronization of divisions, how the structural change in a whole embryo is related
with the cell cycles of the individual cells.
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