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Somitogenesis, the process by which somites (segmented tissue blocks that differenti-

ate into skeletal muscle and vertebrae) develop, is a biological process that is con-

trolled by hes/her family genes that show oscillatory gene expression levels. These 

genes form the so-called somite segmentation clock, which controls the somitogenesis 

process. The zebrafish segmentation clock oscillates with a species-specific period in 

the posterior pre-somitic mesoderm (the precursor tissue from which somites are de-

rived). The period of oscillations becomes longer as cells are displaced along the pos-

terior to anterior axis, which results in traveling waves of clock gene expression 

sweeping through the unsegmented tissue. Although various hypotheses have been 

proposed, the mechanism underlying traveling waves has remained elusive.  In this 

talk I will describe an interdisciplinary approach that combines molecular-level mathe-

matical modeling and quantitative experimentation to solve this puzzle. 
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