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Hydrodynamic roles of fluid flow of gastrovascular cavity
in the primary polyp formation of a jellyfish Clytia hemisphaerica
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The hydrozoan jellyfish Clytia hemisphaerica has a life cycle consisting of a planula stage, a polyp stage and a
jellyfish stage. During metamorphosis, the settled planula elongates the tubular stalk from the basal blob, which has a
lumen space with a growing fluid volume. We addressed how this process is mechanically controlled. Live imaging
revealed that the epithelial muscle of the settled planula (basal blob) exhibits rhythmic contractions, and the polyp stalk
extension was coupled to the contraction cycle. This suggests that the contraction plays a mechanical role in stalk
elongation. To test this, we blocked the epithelial muscle contraction at the basal blob with an L-type Ca*" channel
blocker, nifedipine, which entirely arrested the stalk elongation. By deep-learning image segmentation of time-lapse
film, we demonstrated that the epithelial muscle contraction is initially asynchronous and progressively becomes
synchronized at the basal blob before stalk protrusion. With nifedipine treatment, the contraction pattern was disturbed
and became asynchronous, consistent with the stalk elongation defect, while contraction still occurred. This shows that
synchronous muscle contraction plays a key role in stalk elongation. We propose that lumen hydraulic pressure

oscillation is a mechanical force necessary for stalk elongation.
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