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Abstract

During embryo development, structured regions of protein concentration appear in re-
sponse to positional signals from morphogen gradients. These structures are called French
flag patterns and, despite their crucial importance in developmental biology, their synthetic
analogue has remained elusive. Here we introduce an experimental model of gradient-induced
pattern formation. We engineered artificial analogues of transcriptional networks based on
short DNA single strands that interpret a morphogen gradient. Bistable networks created
immobile and sharp concentration profiles, that lasted for tens of hours. The combination of
two bistables generated a French flag reaction-diffusion pattern at steady state, whose pheno-
type was reprogrammed by network mutation. This experimental framework could be used
to test morphogenetic models and design programmable materials capable of morphogenesis.
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