
en5 = 1 +B5([Dsh∗FzFmiFmiV ang] + [Dsh∗FzFmiFmiV angPk]),

en8 = 1 +B8([Dsh∗FzFmiFmiV ang] + [Dsh∗FzFmiFmiV angPk]).

The superscript + indicates binding over the cell membrane and µ7 is the diffusion coefficient. The
side length of our hexagonal domain is 2µm. Our choice of parameter values is presented in Table
S8. This parameter set was also obtained by the Nelder-Mead optimisation of the eigenvalue with the
largest real part described in Section B.1.

We numerically approximated the system exemplified by (S7) in Matlab, applying the finite element
method. Since in this model all proteins and protein complexes that diffuse do so in the whole
membrane, our problem is essentially one-dimensional with periodic boundary conditions [3].
We consider one hexagonal cell and apply periodic boundary conditions for the cell bridging complex
formation. Therefore, our setup represents a whole field of cells with identical initial conditions and
dynamics.
Figure S5 shows different initial conditions and the corresponding final distributions of total Dsh*. In
each case we show a line plot and a two-dimensional representation. In Figure S5 row A, both the
initial condition and the final state show a vertex polarity. We see that an initial ligand imbalance in
the cell can lead to polarisation of the Dsh* distribution. Figure S5 row B shows that an initial ligand
distribution that is weakly side polarised yields a side polarised distribution of total Dsh*. The line
plots show the distributions on the top and bottom half of the cell separately. Increasing the diffusion
in row A and B weakens the difference of total Dsh* between the different parts of the cell.
These results are consistent with our findings in the main text; the vertex polarised state is unstable
to asymmetric perturbations.

References

[1] Amonlirdviman K, Khare NA, Tree DRP, Chen WS, Axelrod JD, et al. (2005) Mathematical
modeling of planar cell polarity to understand domineering nonautonomy. Science 307: 423-426.

[2] Kacmarczyk T, Craddock EM (2000) Cell size is a factor in body size variation among Hawaiian
and nonHawaiian species of Drosophila. Dros Inf Serv 83: 144-148.

[3] Schamberg S (2009) Modelling planar cell polarity in Drosophila melanogaster. Ph.D. thesis, School
of Mathematical Sciences, University of Nottingham, UK.

[4] Le Garrec JF, Lopez P, Kerszberg M (2006) Establishment and maintenance of planar epithelial
cell polarity by asymmetric cadherin bridges: A computer model. Dev Dyn 235: 235-246.

Kb 10
Kp 2.2
Kpk 0.5
Kva 0.5
µ (0.1, 0.1, 0.1, 0.1, 0.001, 0.1)
λ (0.1, 0.1, 0.1, 0.1, 0.01, 0.1, 0.1, 0.1, 0.1, 0.1)
R (10, 5, 5, 5, 10, 5, 5, 10, 5, 5)

Table S1: Set of parameter values for which the Model A, exemplified by (S1), can generate polarity
with and without the global bias. We used these parameter values for the simulations shown in Figures
4, 6 and 8 in the main text.
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