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Quantitative analysis of tissue and cellular dynamics during early forebrain
formation
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Brain morphogenesis begins with complex 3D deformation of a simple
cylindrical structure called neural tube that is composed of monolayer neuroepithelium in earlier
stages. As is the case for many organs, “ how microscopic molecular and cellular dynamics are linked

to macroscopic organ morphology” remains an open question. Here we focus on the optic vesicle
evagination process that is a main morphogenetic event during early forebrain morphogenesis. We
constructed tissue-level 3D deformation maps for chicken forebrain morphogenesis. The tissue
deformation analysis showed that globally-aligned anisotropic deformation along the medio-lateral
axis is the predominant morphogenetic mechanism that occurs throughout the entire period of our
focus. To clarif¥ the underlying molecular/cellular mechanisms of this directional tissue stretch,
we quantified cellular dynamics and characteristics. These analyses indicated that tissue-level
anisotropic deformation is driven by cell rearrangements.
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