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Reconstitution of cell patterns that are 

driven by Delta-Notch signaling 

Summary 

Delta-Notch signaling generates complex cell patterns during development. We 

have been reconstituting the cell patterns in mammalian cultured cells to 

understand the mechanisms. In the seminar, I will introduce two cell patterns we 

have reconstituted so far. 

 

1. Signal propagation pattern: This pattern can be seen in the prosensory 

domain of a developing inner ear. We have created a genetic circuit with which 

the adjacent cells mutually activate each other's expression of Delta. Then, the 

Delta expression signal (the green region) propagated to the neighboring cells. 

Ref: Matsuda, Koga, Nishida & Ebisuya, Science Signaling, 5, ra31 (2012). 

 

2. Lateral inhibition pattern: This pattern can be seen in a variety of tissues 

that comprise a balanced mixture of different cell types. We have recently 

created a genetic circuit with which the adjacent cells mutually inhibit Delta 

expression. Then, two different cell types (the red and green cells) were 

successfully generated out of initially homogeneous cells. Interestingly, however, 

the ratio of the two cell types was a little different from what we had expected 

based on a mathematical model. 
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