Developmental studies and head regeneration of Perionyx excavatus
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Regeneration is a biological process restoring lost or amputated body parts. The capability of regeneration varies among organisms, and the regeneration of the central nervous system (CNS) is limited to specific animals, including the earthworm, Perionyx excavatus. Thus, it is crucial to establish P. excavatus as a model system to investigate mechanisms of the CNS regeneration. Here, we set up the culture system to sustain the life cycle of P. excavatus, and characterize the development of P. excavatus, from embryo to juvenile, based on its morphology, myogenesis, and neurogenesis. During development, embryos have EdU-positive proliferating cells throughout the whole body, whereas juveniles maintain proliferating cells exclusively in the head and tail regions, not in the trunk region. Interestingly, juveniles amputated at the trunk, which lacks proliferating cells, are able to regenerate the entire head. In this process, a group of cells, which are fully differentiated, reactivates cell proliferation. Our data suggest that P. excavatus is a model system to study CNS regeneration, which is dependent on dedifferentiation of cells.
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