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The vertebrate body plan is first built on metameric units called 
somites, appearing during embryonic development in parallel to tail bud 
elongation.  Oscillatory gene expressions in the tail initiate waves of genetic 
expression propagating from posterior to anterior. Those waves stabilize into 
spatial patterns defining somites.  In this talk, I will discuss how dynamical 
system theory can be used in a predictive way to understand this process.  I 
will first describe how unsupervised evolutionary algorithms naturally recover 
the fundamental dynamical modules driving this system, namely bistability 
and oscillations.  Then, I will discuss experimental data acquired with our 
collaborators, quantifying the dynamics and shapes of the wave profile.  
Based on this, I will argue that oscillations disappear in a characteristic way, 
that can be naturally explained by a geometric transition (technically an 
emerging SNIC bifurcation, that I will describe in simple terms). I will discuss 
how one can distinguish experimentally between different dynamical 
scenarios, and will argue that our new model explains and connects many 
aspects of the process.  
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