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Left-right symmetry breaking in vertebrates: cilia-dependent and independent
mechanisms
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We aimed to understand the mechanism that brings Ieft-ri?ht (L-R) asymmetry
of body, by using two different vertebrates. In the mouse that depends on the cilia-generated fluid
flow at the node, the flow is sensed by immotile cilia as mechanical force via a mechanosensor ion
channel. As the result, Ca2+ enters node cells on the left side, and degrades the target mRNA via an
RNA-binding protein Biccl. Immotile cilia can sense the direction of the fluid flow because the ion
channel protein is preferentially localized to the dorsal side of immotile cilia on left and right
sides. In reptiles and birds, which do not depend on cilia or flow at the node, Nodal expression is
L-R asymmetric at the node. We have searched for a transcriptional enhancer of Nodal gene, and have
identified an enhancer responsible for L-R asymmetric expression at the node.
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