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1 Location of the subregions

A key assumption in this work is that the two subregions we choose to quantify tem-

poral changes in cell density are located sufficiently far away from the scratch that the

cell density is approximately spatially uniform in these locations. To examine this as-

sumption, following Jin et al. (Jin et al., 2016), we use the Fisher–Kolmogorov equation,

which is given by

∂C

∂t
= D

∂2C

∂x2
+ λC

[
1−

(
C

K

)]
, (1)

where C(x, t) is the cell density as a function of position, x, and time, t. Here, D is

the cell diffusivity, λ is the proliferation rate and K is the carrying capacity density. To

match our experiments we have 0 ≤ x ≤ 1850 µm (Jin et al., 2016), and to mimic the

geometry of our experiments we impose symmetry boundary conditions (∂C/∂x = 0)

at both x = 0 µm and x = 1850 µm (Jin et al., 2016). We specify the initial cell density,

C(x, 0), by using manual counting in a series of columns, of width 50 µm, across the

image at t = 0 hours. Dividing the initial number of cells per column by the area of the

column gives us an estimate of C(x, 0). Repeating this procedure across a number of

identically prepared experiments allows us to average our estimates of C(x, 0) to reduce

the fluctuations in the initial density profile.

To solve Equation (1) we uniformly discretise the spatial domain with grid spac-

ing δx (Morton and Mayers, 2005). The spatial derivatives are approximated using a

central–difference approximation, which leads to a system of coupled nonlinear ordi-

nary differential equations that are integrated through time using a backward–Euler

approximation with constant time steps of duration δt (Morton and Mayers, 2005). The

resulting systems of coupled nonlinear algebraic equations are linearised using Picard

iteration, with absolute convergence tolerance ϵ, and solved using the Thomas algo-

rithm (Morton and Mayers, 2005). We always choose δx, δt and ϵ so that our numerical

algorithm produces grid–independent results.

We present results here for a scratch assay with one particular choice of initial seeding

condition, 16,000 cells per well. Note that the results shown here for this initial seeding

condition are representative of the results for the other two initial seeding conditions that

we consider in the main document. Our estimate for the initial cell density profile from

the experimental data at t = 0 hours is linearly interpolated to match the numerical

discretization. Using this information, we solve Equation (1) with D = 570 µm2/h,
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λ = 0.059 /h and K = 2.4 × 10−3 cells/µm2, which are representative estimates of λ

and K from the main manuscript, and an estimate of D taken from our previous work

(Jin et al., 2016).

Numerical solutions of Equation (1) are shown in Figure S1. Here we see that the

initial fluctuations in C(x, 0) smooth out with time relatively quickly. Then, at later

times, we see that there are negligible spatial gradients, ∂C/∂x ≈ 0, at the locations

of the two subregions used to count the cell density profile. This indicates that the net

flux of cells into these subregions is approximately zero, and hence Equation (1) for

C(x, t) simplifies to the logistic growth model for C(t) locally in these subregions that

are located sufficiently far from the scratch.
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Fig. S1. The numerical solution of the Fisher-Kolmorogov model for the

scratch assay. Numerical solutions of Equation (1) are shown at t = 0, 12, 24, 36, 48

hours, with the arrow showing the direction of increasing t. The location of the two

subregions are shown using the two cyan rectangles, as indicated. The numerical

solution of Equation (1) is obtained with D = 570 µm2/h, λ = 0.059 /h,

K = 2.4× 10−3 cells/µm2, δx = 0.5 µm, δt = 0.2 h and ϵ = 10−5.
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Experimental data

All raw experimental data used to construct the growth curves in Figure 3 (Main doc-

ument) are summarised as follows: (i) data for the cell proliferation assay are shown in

Tables 1-3, corresponding to initial seeding conditions 1-3, respectively; and, (ii) data

for the scratch assay are shown in Tables 4-6, corresponding to initial seeding condition

1-3, respectively. In Tables 1-6 we show data from three individual experimental repli-

cates as well as averaged density data by averaging the three individual replicates from

each experimental condition.
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Supplementary Material: Logistic proliferation of cells in scratch assays is delayed 11
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