
S2 Text

Deterministic equations for surface diffusing ParA. Here we derive the
equations presented in the main text that describe the concentration of ParA when it is
allowed to diffuse across the surface. We start by assuming the motion is only in one
dimension and the amount of ParA that can bind to every point x is limited by the
noisy function d(x). The concentration of ParA is given by a(x, τ) which can diffuse to
nearby sites x± δx. The rate of diffusion is given by κ. The mechanism for ParA
removal due to the bead remains the same as in previous sections and is neglected for
the time being as we determine the changes in concentration due to diffusion only.
Based on these assumptions and using the same dimensionless parameters as before the
equations describing the ParA concentration are as follows:

∂a(x, τ)

∂τ
= −κa(x, τ)[d(x+ δx)− a(x+ δx, τ)]

− κa(x, τ)[d(x− δx)− a(x− δx, τ)]

+ κa(x− δx, τ)[d(x)− a(x, τ)]

+ κa(x+ δx, τ)[d(x)− a(x, τ)]. (1)

Taylor expanding the above equation and simplifying leads to:

∂a(x, τ)

∂τ
= κ

[
d(x)

∂2a(x, τ)

∂x2
− a(x, τ)

d2d(x)

dx2

]
. (2)

Combining this expression with the expression for the rate of ParA removal due to
the bead gives the final equation describing ParA concentration on a surface including
ParA diffusion as:

∂a(x, τ)

∂τ
= κ

[
d(x)

∂2a(x, τ)

∂x2
− a(x, τ)

d2d(x)

dx2

]
− e−(x−xp)

2/2c2a(x, τ). (3)
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