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Mode analysis of morphological fluctuation during Hydra regeneration
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Body axis formation of an embryo from its initial spherical shape is an
important process during the early phases of development. Using a model experimental system Hydra
that is frequently used for understanding developmental processes, we studied the 'symmetry
breaking” phenomenon of body axis formation via mode analysis of morphological fluctuations.

The main results obtained were; (1) we performed mode analysis for regeneration processes of two
completely different initial conditions - cut tissue piece and cluster formed by reaggregation of
dissociated single cells - and found that there was a common feature for both conditions where mode
0 (mean size) and 2 (axial deformation) became anti-phasic. We defined this attribute as the point
of "symmetry breaking”. (2) Activation/inhibition of Wnt signalling pathway, a pathway vital for
axis formation in Hydra, significantly influenced not only the point of symmetry breaking but also

the speed of regeneration and early mouth formation.
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