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A central question in developmental biology is how cells interact to organize into tissues. Here, we simulate the growth of the chick limb bud using the Glazier—Graner—Hogeweg Model (GGH), a grid-based stochastic framework designed to simulate cell interactions and movement. We implement our model in CompuCell3D, a software environment based on the GGH. We show that diffusion of growth factors through the extracellular matrix together with the mechanical properties of the Apical Ectodermal Ridge produce the paddle-shaped growing limb bud. We also show that differential adhesion of the cells, together with haptotaxis, leads to density-dependent patterns consistent with experiment. We combine the two mechanisms in order to obtain a realistic cartilage pattern in the chick limb.

