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Living matter is maintained out of thermodynamic equilibrium by a continuous
throughput of energy. Self-organisation of living systems involves pattern formation,
growth, and change of form. In this thesis, we develop a theoretical framework to explore
the interplay between these features. First, we study how mechanochemical patterns of an
active stress regulator in a confined domain are influenced by the boundary geometry.
Next, we consider deformable domains and show the emergence of bounded and
unbounded growth resulting from the competition between the material properties of the
tissue and active stresses driven by cell proliferation. Finally, we demonstrate that
including an orientational order parameter into our framework leads to the emergence of
anisotropic tissue shapes in response to imposed signalling profiles. We compare the
predictions of our model with the semi-autonomous growth patterns of explanted tissues
from zebrafish embryos.
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