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Quantifying the development of the
zebrafish retina in four dimensions

Abstract

Analysis and quantification of biological images is often based on accurate automated cell segmentation.
Unfortunately, imaging dense three-dimensional tissues result in reduced resolution, and most tools fail to
accurately segment cells in these more challenging and realistic conditions. In this direction, we have
developed an novel Object Segmentation, Counter and Analysis Resource (OSCAR) specifically designed to
quantify three-dimensional images from densely packed biological samples with reduced signal-to-background
ratio.Based on a combination of arithmetic, geometric and statistical algorithms, OSCAR is able to bypass
segmentation errors and accurately quantify features of objects in the 3D space. When applied to the
zebrafish developing retina, OSCAR is able to locate and identify the fate of each nuclei as a cycling progenitor
or a terminally differentiated cell, and provide a quantitative characterization of the dynamics of the
developing vertebrate retina in space and time with unprecedented accuracy.
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