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Tissue size control with synthetic cell-cell signaling
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To test how cell-cell communications generate and maintain multicellular
structures, we constructed an original model system where green fluorescent protein (GFP) works as
an artificial intercellular signaling molecule. In this system, a cell secretes GFP and another cell

binds secreted GFP to the cell surface with a synthetic receptor to induce target gene expression.
By introducing this system into cultured cells, we artificially reconstructed a signal gradient
formation in the population of GFP-receiving cells, suggesting that we successfully made GFP
function like a morphogen, a diffusible cell-cell signaling molecule. Using this synthetic morphogen
model, we explored the basic principles to regulate multicellular dynamics by manipulating model
parameters such as an expression level of synthetic receptors and cellular responses such as
feedback circuits and cell proliferation.
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