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Tiling patterns are observed in many biological structures. In insects, the
compound eye usually exhibits the hexagonal tiling pattern gut shrimp and lobsters generally develop
tetragonal ones.

This casts doubt on the naive explanation that hexagonal tiles recur in nature because of the
mechanical stability.

In Drosophila, tetragonal patterns are observed in some small-eye mutants, whereas the wild-type
eyes consist of the hexagonal ommatidia, suggesting that ommatidial tiling is not simply explained
by mechanical restrictions. We demonstrate that geometrical tessellation determines the ommatidial
tiling patterns. In small-eye mutants, the hexagonal pattern is transformed into a tetragonal
pattern as the relative positions of neighboring ommatidia are stretched along the dorsal-ventral
axis. We propose that the regular distribution of ommatidia and their uniform growth are the basic
mechanisms to construct the polygonal tiling patterns in the compound eye.
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