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Analysis of gene expression rhythms in a population of mobile cells
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We analyzed the effect of cell movement on synchronization of the zebrafish
segmentation clock by using both theoretical and experimental approaches. We derived a statistical
description of mobile cellular oscillators and revealed that cell mobility effectively strengthens
cell-cell coupling and thereby promotes synchronization of gene expression rhythms. Mobility also
increases local phase variance of rhythms. This depends on the wavelength of the rhythmic gene
expression pattern and we found that proper segments cannot be formed due to large variance if cells

move in the anterior tissue where the wavelength of pattern is shorter compared to the posterior
part. To validate theory, we imaged a live reporter of the segmentation clock in zebrafish embryos.
We found complex phase patterns during resynchronization processes.
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