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Mathematical Model for Fast Synchronization of Gene Expression in Somite
Segmentation
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We expressed the process of gene expression as an expression model using
unsteady stochastic processes and confirmed that the cell population shows fast synchronization. The
model was simplified for principle extraction. Delta-Notch binding was found to be the key to the
realization that gene expression can propagate through multicellular populations. A mathematical

model based on experimental facts reproduced a synchronization phenomenon in which a wave of
expression propagates from the tail to the head, and the synchronization was easily broken in
response to perturbations, but quickly recovered.
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