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Kitajima, T., S., Ohsugi, M., and Ellenberg, J.

Complete kinetochore tracking reveals error-prone
homologous chromosome biorientation in mammalian
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Cell 146, 568-581 (2011).
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Nature Cell Biology 10, 42-52 (2008). (* [7]% & k),
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Natsume, T., Kawashima, S. A., and Watanabe, Y.
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Laboratory for Epithelial Morphogenesis
Principle Investigator: Yu-Chiun Wang
Email: ycwang@cdb.riken.jp

Lab location: N502 (5th floor of Building A)

Lab Introduction

One central question in developmental biology is how cells, tissues and organs acquire their distinct
structures and shapes. My lab aims at understanding how individual cells change shape and how
collective cell shape changes produce
complex tissue structures. We use
Drosophila melanogaster (fruit flies) as our
oy i model system and we are focusing on how

fold fold simple, 2D epithelial sheets form complex,
3D structures through events of epithelial
folding. We previously found that changes in

epithelial apical-basal polarity and a basal

anterior
fold

repositioning of the cell-cell adhesive
apparatus adherens induce cell shortening in the gastrulating Drosophila embryo. The resultant
heterogeneities in cell height within the tissue cause the epithelial tissue to bend, forming an epithelial fold.
We are investigating the molecular mechanisms that underlie this polarity-based initiation process and we
hope to understand how such polarity change induces cell
shortening. In addition, we are interested in how neighboring
cell invagination occurs following the initial bending of the
epithelium. In particular, we are examining what physical and
mechanical properties in the neighboring cells determine the
extent to which these cells undergo invagination. We use an
integrated approach of genetics, quantitative live imaging and
computational image processing and we are in the process of
developing novel strategies to visualize mechanical forces both
within cells and across the tissue. Our long-term goal is to
comprehensively understand the mechanistic principles of
tissue morphogenesis in order to conceptualize the origin of
morphological diversity within an organism and among the

evolutionary lineages.

Wang Y.-C, et al. Distinct Rap1 activity states control the extent of epithelial invagination via alpha-catenin.
Dev Cell 25.299-309 (2013)

Wang Y.-C, et al. Differential positioning of adherens junctions is associated with initiation of epithelial
folding. Nature 484.390-3 (2012)
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