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(Background)

Many marine invertebrates undergo metamorphosis during development, changing their lifestyle by
dramatically altering their body structure. However, the molecular mechanisms that translate
environmental cues into internal metamorphic signals are largely unknown. We analyzed the
metamorphosis process of Ciona intestinalis typeA (Ciona robusta) and found that mechanical
stimulation of the papillae initiates tail retraction, the first step of metamorphosis, which is always
accompanied by two increases in Ca2+ concentration in the papillae (Wakai et. al., 2021, Proc.
R.Soc. B). However, it is unclear how these two increases in Ca2+ concentration are related to the
metamorphosis. Therefore, this year's objective was to identify the cells in which the twice
increases in Ca2+ concentration occur and to clarify the cellular level changes in the trunk that
occur after the Ca2+ concentration increases.

(Result)

In order to identify the cells that are twice elevated in Ca2+ concentration, embryos expressing a
Ca2+ sensor in each of the sensory neurons or epidermal cells of the papillae were generated by
the gene electropolation method. Expression of Kaede in mesenchyme cells showed that all of the
extravasated cells were labeled with Kaede, indicating that the extravasated cells were of
mesenchyme origin. The overflowing cells migrated within the thin membrane surrounding the
larval body. In addition, mesenchyme cells migrated within the trunk region prior to metamorphosis.
Tracking of migrating cells in the body before and after metamorphosis and comparison of their
movements in three-dimensional space revealed that the extravasated cells migrated linearly at
about twice the speed of the migrating cells.

(Conclusion and prospects)

Two increases in Ca2 + concentration occurred in the epidermal cells surrounding the papilla, not
in the papilla sensory neurons. In addition, mesenchymal cells migrated within the trunk region
prior to metamorphosis and extravasated the body at the onset of metamorphosis. Future studies




will identify cell lines of mesenchymal cells capable of extravasation, the relationship between two
Ca2 + elevations and extravasation cells at the onset of metamorphosis, and changes in gene
expression in these cells.
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Role of Second Messenger in the Initiation of Ascidian Metamorphosis
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(Background)

Many marine invertebrates undergo metamorphosis during development, changing their lifestyle by dramatically altering their body
structure. However, the molecular mechanisms that translate environmental cues into internal metamorphic signals are largely
unknown. We analyzed the metamorphosis process of Ciona intestinalis typeA (Ciona robusta) and found that mechanical stimulation
of the papillae initiates tail retraction, the first step of metamorphosis, which is always accompanied by two increases in Ca2+
concentration in the papillae (Wakai et. al., 2021, Proc. R.Soc. B). However, it is unclear how these two increases in Ca2+
concentration are related to the metamorphosis. Therefore, this year's objective was to identify the cells in which the twice increases
in Ca2+ concentration occur and to clarify the cellular level changes in the trunk that occur after the Ca2+ concentration increases.
(Result)

In order to identify the cells that are twice elevated in Ca2+ concentration, embryos expressing a Ca2+ sensor in each of the sensory
neurons or epidermal cells of the papillae were generated by the gene electropolation method. Expression of Kaede in mesenchyme
cells showed that all of the extravasated cells were labeled with Kaede, indicating that the extravasated cells were of mesenchyme
origin. The overflowing cells migrated within the thin membrane surrounding the larval body. In addition, mesenchyme cells migrated
within the trunk region prior to metamorphosis. Tracking of migrating cells in the body before and after metamorphosis and
comparison of their movements in three—dimensional space revealed that the extravasated cells migrated linearly at about twice the
speed of the migrating cells.

(Conclusion and prospects)

Two increases in Ca2 + concentration occurred in the epidermal cells surrounding the papilla, not in the papilla sensory neurons. In
addition, mesenchymal cells migrated within the trunk region prior to metamorphosis and extravasated the body at the onset of
metamorphosis. Future studies will identify cell lines of mesenchymal cells capable of extravasation, the relationship between two Ca2
+ elevations and extravasation cells at the onset of metamorphosis, and changes in gene expression in these cells.
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