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Figure 5: Effect of diffusion on pattern formation in 500 pm colonies. It is obvious that
variation of diffusion has significant effect on the final pattern.

cell as a function of geometry or at least some features of geometry like curvature. It can
be considered as future works, but for now, we have just performed some simulations on
different geometries to clarify our claim.

4 Conclusions

We observed that cellular interaction play an important role in pattern formation; in
absence of interactions, the system exhibits time-course oscillatory behaviors. In presence
of such interactions, the system stabilizes. Hence, the cellular interactions are among
important factors that lead the system toward the desired pattern. In addition, the colony
diameter has a significant impact on the pattern that emerges; increasing colony diameter
can result in the formation of the spotty pattern and our model can capture this behavior.
Furthermore, we studied the effect of different parameters and observed that some of such
as r1; ;D g and Dy have greater impacts on final results. Subsequently, we studied the
effect of colony geometry on pattern and as we expected, even a minor change in geometry
can have a significant impact on the pattern. Experimental results are required to validate
our observations.
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Figure 6: Effect of different geometric confinements on pattern formation and cell fate
decision. Minor alternations of in geometry has made dramatic changes in pattern. In the
right figure, the bottleneck is slightly narrower than the left figure, leading to significant
change in the resulting pattern.
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