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New principles in tissue shaping in light of tail formation processes in primitive
chordates
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Understanding how tissues become shaped is a fundamental issue in the field of developmental biology. We are

interested in understanding molecular and cellular mechanisms by which the tail of the ascidian embryo is formed. In

the ascidian late neurula embryo, the boundary between the trunk and tail regions can be first recognized

morphologically as a bending of the epithelial layer, which we call “KUBIRE”. We report here that we have

successfully identified a factor that regulates “KUBIRE” formation and obtained a functional data that supports our

model. We have proposed a model in which epithelial cell divisions with different division orientations (i.e. around the

circumference of the embryo in the future trunk region vs. along the anterior-posterior axis in the future tail region) is

involved in the “KUBIRE” formation. In this study, we used chemical inhibitors to block the function of dynein and

observed abrogation of spindle rotation before the cell divisions in the future tail region causing the similar division

orientation pattern between the two regions, and, eventually, of “KUBIRE” formation. Therefore, with the identification

of a regulatory factor dynein, we show that cell divisions with different division orientations contribute to the tissue

shaping in the ascidian embryo.
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Fig. 1. The formation of “KUBIRE™ (white arrowheads in B and C). Images

of the late neurula (A) and the early tailbud (B-D) embryos. Ventral views
(A-C) and a lateral view (D) with anterior to the top. From Hotta et al., 2007,
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Fig. 2. A model for “KUBIRE” formation by different cell
division orientations. A schematic diagram of epithelial cells

of the ascidian neurula embryo. The difference in cell division
orientation (dotted lines for division plans) between the anterior
and posterior regions makes the length and the number of cells
around the circumference of the embryo shorter and smaller,
respectively, in the posterior region, leading to the “KUBIRE”
formation.
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