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Informatics and mathematics for In siloco reconstruction of mammalian early embryoge
nesis
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In this work, we developed semi-automatic image analysis system for 4D bio-imaging
data of mammalian preimplantation embryos. With this system, we can automatically detect the positions o
T nuclei with 99% accuracy and manually correct the rest of only 1% error. The detected nuclei are subsequ
ently tracked over time by solving an optimization problem for the association of dividing and moving nucl
ei.The system enables us to track each mouse embryo from one cell up to 16- to 32-cell stage, and successf
ully reconstructed developmental dynamics of several embryos. By mapping various properties of embryogenes
ig onto tT? lineage of a reconstructed embryo, we can analyze the developmental process quantitatively and
ynamically.
We also developed bio-image analysis algorithms, data processing methods, and mathematical models that can
be used for a variety of developmental phenomena.
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