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Evolution of the novel cell types from the aspect of the complex network
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We tested the hypothesis that the metastable state of the gene expression
regulatory network led to the evolution of novel cell types, as well as the hypothesis that its
flexibility was the driving force behind the evolution of novel cell types. Theoretical studies
revealed that the distribution of inputs and outputs of gene expression regulation plays an
important role in network stability. Our results of the evolutionary mechanism of the sea urchin
Pmarl/HesC dual repression mechanism also provided insight into the mechanism by which modifications

of early developmental processes can be achieved without disrupting development. Finally, we also
revealed distinct individual differences in gene expression during sea urchin development, providing
clear evidence for the flexibility of the gene expression regulatory network.
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