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Investigation of a mechanism to form an asymmetric gene expression pattern by a
reconstitutive approach
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In animal development, spatial patterns of gene expression determine how body
parts, such as limbs, form their shapes at correct positions. Asymmetric gene expression pattern
formation by Nodal-Lefty signaling is one of the most important processes in early developmental stages.
However, no one has shown the pattern formation in live cells yet. In this study, we are trying to answer
whether an as%mmetric pattern can be realized in cultured cells only by the Nodal-Lefty signaling system,
and what is the most important component to control the pattern.

We engineered a synthetic Nodal—Left¥ signaling system in cultured cells (HEK293 cells), and found that
they automatically formed small high/low Nodal expression regions. Furthermore, we realized larger
regions by the enhancement of the Nodal propagation. We also found how to enhance the inhibition activity
of Lefty2 which would improve the pattern.
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