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Study on molecular mechanisms of blastema formation and organ regeneration in a
whole-body regeneration model of sea cucumber, Apostichopus japonicus.
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In this study, we carried out histological and gene expression analyses of
regeneration blastema that develops on the amputated surface of the posterior body of bisected
Japanese sea cucumber, Apostichopus japoicus. A thick epithelial layer was observed at the surface
of regeneration blastema to the side facing to the internal, coelomic cavity at around 2 weeks of
regeneration. Many characteristic cells, which were large in size and spherical, were observed in
and around the regeneration blastema. These cells seemed to emerge mainly from the surface of nerve
tissues. RNA-seq analysis and subsequent ISH analysis revealed that these cells expressed several
stem cell and pluripotent stem cell markers such as the Prominin gene. Further analysis using cell
differentiation markers suggested that, in this regeneration system, pluripotent stem cells are
generated by dedifferentiation, and that these stem cells contribute to provide the missing lineage
of cells in the regenerating tissues.
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