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Elucidation of neurotransmission mechanisms to drive swimming locomotion in
ascidian tadpole larvae
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Ascidians represent the closest invertebrate animal group to vertebrates, and have been a research model of
The tadpole larva of ascidians swims efficiently in seawater before it attaches on substrate to
The cell-composition of the ascidian tadpole is quite simple; e.g. about 20 muscle cells on either
side and 3-5 pairs of motor neurons to activate these muscle cells. In this project, we aimed to decipher structural
and physiological bases for controlling the swimming locomotion in the ascidian tadpole larva. We first analyzed
in detail their spiral swimming patterns using a high-speed video recording. In the course of seeking this
structural basis, we noticed that the myofibrils within the larval muscle cells are restricted in the cortical region
and are also spirally arranged in a left-right asymmetric manner. In another direction of this project, we
identified ligand-gated ion channel subunit genes that are expectedly involved in the rhythm formation and
Expression patterns of GABAAa receptor subunits were well suited for the previously

Functional analyses of these molecular

chordates.
metamorphose.

swimming duration.
proposed function of neurotransmitter GABA in the ascidian larvae.
factors would untangle the neuronal/muscular interrelationships to regulate the locomotion of this simple

organism.
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Fig. 1. Ciona intestinalis larva and its muscle cells. The
larval body is composed of the trunk and tail. The tail has
a pair of muscle bands; each of which contains 18 muscle
cells only (outlined). Bar = 100 pm.
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Fig. 2. Staining of actin fibers with fluorescent phalloidin
reveals that C. intestinalis myofibrils are restricted in the
cortical region of muscle cells and run along spiral paths.
Anterior is left, and dorsal is up.
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