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Functional analysis of nodal cilia derived calcium influx in left-right symmetry
breaking
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The Left and Right in human body is determined by the function of nodal
cilia. Immotile cilia sense extracellular signals but if Ca2+ plays a role in flow sensing had been
unclear. Here, | examined the role of ciliary Ca2+ in the flow sensing that initiates the breaking
of left-right (L-R) symmetry in the mouse embryo. Intraciliary and cytoplasmic Ca2+ transients were
detected in the crown cells at the node. These Ca2+ transients showed L-R asymmetry. It was also
shown that cytoplasmic Ca2+ transients could leak into the cilioplasm and it was necessary to
distinguish between ciliary Ca2+ influx and cell bodied derived Ca2+ transients in cilia. | could
show the existence of ciliary Ca2+ influx in the absence of cytoplasmic Ca2+ transients with drug
treatment. Furthermore, suppression of intraciliary Ca2+ transients delayed L-R symmetry breaking.
These results indicate cilium-derived Ca2+ transients in crown cells in the initiation of L-R
symmetry breaking.
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