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Ascidians are invertebrate animals that belong to the closest lineage to vertebrates. Their larva has a tadpole-shaped
body and swim in a sophisticated way like vertebrate fish. Nevertheless, the body architecture of the larva is quite
simple compared to those of vertebrates, e.g. only about 20 muscle cells in either side of the tail. This organism offers an
interesting opportunity to know how the rhythmic movement like tail beating is controlled by such a simple
nervous/muscular system. In this research project, we analyze the functional mechanisms of “central pattern generator
(CPG)” for the repetitive tail beating of the ascidian larva.

In order to clarify the distribution of the CPG function in this animal, we cut the larva of Ciona intestinalis, the ascidian
research model, into two pieces and examined their ability to make rhythmic and bilateral tail beats. The repetitive
experiments showed that (1) by cutting at a point in the tail further than ~100 um from the trunk-tail boundary (TTB), the
anterior pieces are able to beat their tail rhythmically, while (2) the posterior pieces showed mere sporadic contractions or
nothing. (3) When the larvae are cut at a point ~100 um or closer from TTB, the anterior pieces lose any patterns of
movement. (4) Cutting at about 40 um from TTB or further in the trunk did not affect the ability to make rhythmic
pattern of tail beats in the posterior pieces. (5) When the trunk had been cut at about 30 mm or closer from TTB, the
posterior pieces drastically lost the ability to make the rhythmic movements. These observations suggest that the CPG in
Ciona larva is localized in -30~100 um around TTB (only ~1/10 piece of the whole body), but is not in other regions.
This is contrastive to the situation in the vertebrate spinal cord where the CPG for undulate swimming is evenly
distributed. We are now trying to confirm these results (a paper in preparation). In addition, we already have some
experimental bases to a hypothesis that glutamic acid can stimulate this ascidian CPG while GABA can put it into silence;
now searching for the glutamic acid and GABA receptors expressed in the region.




