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Research Progress and Prospect in Cellular Processes and Molecular Mechanisms

of Regeneration in Ascidians

FAN Yuping', YANG Xiuxia'?***
(‘Ministry of Education Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences, Ocean University of China,
Qingdao 266003, China; *Laboratory for Marine Biology and Biotechnology, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China;, *Institute of Evolution & Marine Biodiversity, Ocean University of China, Qingdao 266003, China)

Abstract Regenerative ability broadly but unevenly exists across metazoan phyla. Invertebrates such as
the hydra or planarian regenerate the whole body from a piece of tissue or cell population, while only part of limited
organs can be regenerated in vertebrates such as the limb of salamander. The ascidian, which is invertebrate chor-
dates and the closest relatives of vertebrates evolutionarily, shows robust but variable regenerative ability among
different species. Colonial ascidians such as Botrylloides leachii are capable of completing regeneration of entire
new bodies with nothing but small fragments of extracorporeal vasculature, while solitary ascidians such as Ciona
robusta can only regenerate distal structures upon injury, such as the siphons and their cerebral ganglion. The as-
cidian has gradually become an ideal animal model for regeneration study in view of its evolutionary position and

coexisting of two kinds of regeneration. This review summarizes the cellular processes and molecular mechanisms
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of whole-body and partial-body regenerations that have been identified so far in different ascidian species. The dif-

ference of mechanisms underlying two kinds of regeneration types is discussed, and the prospect is put forward for

future research that hope to be helpful for the understanding of the evolution and regulation of regeneration among

metazoans.
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Fig.2 Two typical ways of whole-body regeneration in colonial ascidians
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Table 1 Comparison of whole-body regeneration and partial-body regeneration

TR
Whole-body regeneration

T L

Partial-body regeneration

Similarities  Stem cells are blood origin

Can be regulated by Notch, Wnt

and TGF-B signaling pathways
Specificities ~Common in colonial ascidians

Can regenerate the whole body

No regenerative polarity

Stem cells are blood origin

Can be regulated by Notch, Wnt

and TGF-P signaling pathways

Common in solitary ascidians

Regeneration restricted in siphon, neuron complex

and gonad

Can only regenerate the distal part of the body
from the proximal part

Initiated by the epithelium or blood vessel budding

Transdifferentiation of epithelium cells involved

Initiated by the proliferation of stem cells

Transdifferentiation of epithelium cells need to be
determined
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