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Morphogenesis of all animals is driven by well-orchestrated cell behaviors. During embryonic
development, cells not only undergo cell differentiation, but also change their shapes and migrate in a
deterministic way to give rise to a various tissues and organs at appropriate times and spaces. In these
processes, cells acquire cell polarities so that they exert their specific cellular functions by positioning
cellular components such as organelles, cytoskeltons and cell protrusions in an asymmetrical manner.

During embryonic development, Planar Cell Polarity (PCP) pathway acts as a key regulator for cellular
polarizing process, for example, Drosophila wing cell, and mesoderm cells in zebrafish and Xenopus.
During Xenopus gastrulation, it is known that chordamesoderm cells are polarized and intercalate each
other allowing anterior-posterior elongation of the embryo proper by convergent extension (CE).
Although it is well known that the cellular protrusions at both ends of polarized cells exert tractive force
for intercalation and that the components of PCP pathway are known to be essential for the cell polarity,
little is known about what triggers the cell polarization and what the polarization causes to control
intracellular events enabling the intercalation that leads to the CE. These facts implied that only the
analyses of single molecule are not sufficient to solve the critical issue of embryogenesis, which
prompted me to introduce an approach that can provide information on the timing of cell polarity
formation as earliest as possible.

In this study, she used EB3 (end-binding 3), a member of +TIPs that bind to the plus end of microtubule
(MT), to visualize the intracellular polarity of chordamesoderm cells during CE to investigate the trigger
of the establishment of cell polarity.

She found that EB3 movement is polarized in chordamesoderm cells and that the notochord-somite
tissue boundary plays an essential role in generating the cell polarity, because EB3 movements were
strongly attracted by notochord-somite boundary. The EB3 polarity was generated before the change of
cell morphology. These results suggest that EB3 polarity must sense the polarity cue in early phases, and
it must be useful approach to unveil the polarity cue.

The polarized EB3 movement was also observed near the boundary between the chordamesoderm tissue
and naive ectoderm tissue or lateral mesoderm tissues induced by a low concentration of nodal mRNA,
showing that distinct property between the two tissues are necessary for generating the EB3 polarity in
chordamesoderm cells. The polarized MT elongation may be involved in sensing the mediolateral polarity,
because the coordinated cell alignment in relation to the tissue boundary was disrupted when the EB3
movement was randomly. She also found that non - physiological material, such as a block of agarose gel,
conferred the polarity on the EB3 movements in chordamesoderm cells. This result suggests that the
polarity cue may be not solely chemical cues secreted from juxtaposing tissue, and that mechanical
effects generated within the boundary may be involved.

To identify the target of EB3 movements, She investigated about the role of extracellular matrices
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(ECM) because they have been known to accumulate at the notochord-somite boundary. From the results
of antibody staining, fibrillin, one of the ECM accumulating at the boundary, was not likely a polarity cue
because the timing of its accumulation was relatively late as a polarity cue.

The Components of PCP pathway, essential for regulating cell polarity, was not required for the MT
polarity in chordamesoderm cells. This result implies the exis;cence of other mechanisms to control and
generate the cell polarity.

Despite these attempts to clarify the polarizing signal(s) and cell responsiveness, exactly how the actual
triggering signal is generated between two different tissues and how the tissue differences are sensed
currently remains unknown. However, this study raised the possibility that definitive tissue separation
established by the distinct levels of nodal signaling is essential, and it is possible that the polarity of
chordamesoderm cells is coordinated along the mediolateral axis by sensing the tissue separation. It is
worthwhile to investigate that the interaction of these distinct two tissues might generate some

mechanical forces.
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