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At the onset of embryonic development, the epiboly process involves the ectoderm and mesodermal progenitor cells spreading and thinning to encompass the entire embryo. Segmentation of individual cells from confocal images of epiboly embryo data will allow us to quantify the cell shape changes and help to understand how the mechanical forces drive the epiboly progress. Specifically for zebrafish embryos, analyzing cell movement and shape over time is essential for examining how cells behave and understanding gene activation and regulation. However, traditional image processing lacks generalizability and accuracy to segment the cell from the imaging data and quantify reliable data of cell movement trace, cell shape changes and even quantifying the level of important signaling components. In this project, we experimented with ways to compress 4D time-series into 2D image series and allow the neural network model, CellPose, to conduct the nuclei segmentation. We then developed post-processing techniques to reconstruct this information back into 4D, to allow us to conduct further analysis such as the movement of the individual cells over time and the overall shape of the cells. Our study develops new ways of automating analysis from 3D confocal microscopy images and showcases the potential benefits of utilizing image processing and neural networks to enhance quantitative biology efficiency.   

