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Figure S-1: Propagation of the generalized relative variance over time. The dotted, dashed 

and solid lines represent intra-colony, cross-colony, and overall variance, respectively. The 

color of the lines (red, orange, green, and blue) corresponds to the initial distributions 

(n1(0), n2(0)) = (1, 1), (1, 10), (10, 1) and (100, 100), respectively. The change of the back

ground color presents the onset of an external signal: pale green means no signals in the 

culture (τOF F ) while pale magenta means a signal is released into the culture (τ ON ). Pa12 12 

rameters are γ1 = 1.0, γ2 = 0.5, δ1 = δ2 = 0.01, τ12 = 0.01, τ OF F = 0.01, τ ON = 0.5.21 21 
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Figure S-2: Asymptotic (t →∞) relative variance with respect to different initial distributions 

for a symmetric setup of the rates. Left panel: The cross-colony and total variance coincide as 

the top surface, the deterministic and intra-colony variance reside the bottom (zero) surface. 

Right panel: A cross section of the variation indices along the line n1(0) = n2(0). The 

parameters are chosen as γ1 = γ2 = 1.0, δ1 = δ2 = 0.01, τ12 = τ21 = 0.01. 

also show the corresponding properties of populations started from a single cell in the logistic 

growth environment. 

Cellular Populations in Chemostat Environments 

The cellular population in a chemostat environment is constrained by the corresponding 

container or chamber. Thus the dynamics are quite different from those cases of free envi
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Figure S-3: Propagation of the generalized relative variance over time. The lines, from top 

to bottom, represent the overall variances for the initial numbers (n1(0), n2(0)) = (0, 1), 

(n1(0), n2(0)) = (1, 0), (n1(0), n2(0)) = (1, 1), (1, 10), (10, 1) and (100, 100), respectively. 

ronments. It can be described by the following Master equation 

∂ + + + +P (n1, n2, t) = β1n
−

1 , n2, t)[1 − Θ(n− )] + δ1n P (n1 , n2, t) + τ12n 1 , n 2 , t)∂t 1 P (n− 1 + n2 − Nmax 1 2 P (n−


− Nmax
+ + + +
+β2n

−P (n1, n2
−, t)[1 − Θ(n1 + n− )] + δ2n P (n1, n 2 , t) + τ21n P (n1 , n2

−, t)2 2 2 1 

+ n2 + ++β1n
−� 

+ 

�
P (n−1 , n 2 , t)Θ(n− + n − Nmax)1 n−1 +n2 

1 2 

+ n1 + ++β2n
−
2 

� 
n−+n 

�
P (n 2 , t)Θ(n1 2+ 1 , n− + n− − Nmax) 

1 2 

−
�
(δ1 + τ21)n1 + (δ2 + τ12)n2 + (β1n1 + β2n2)[1 − Θ(n1 + n2 − Nmax)] 

+ (β1+
n1

β
+
2)
n
n

2

1n2 Θ(n−1 + n +
2 − Nmax)

�
P (n1, n2, t) (8) 

where Nmax is the maximum population allowed by the environment, and Θ(x) = 1 for x ≥ 0 

and is zero otherwise. 

While approximate solutions for P (n1, n2, t) for any t can be obtained numerically, we are 

interested in two limits. First, we note that if the initial population is small (n1 +n2 � Nmax) 

then for short times thereafter P (n1, n2, t) is negligibly small at all points where n1 + n2 ≥ 
Nmax. In this case, all terms involving the product P (n1, n2, t)Θ(n± + n± − Nmax) are all 1 2 

vanishingly small in the short time limit. Equation (13) then reduces to the master equation 

describing cells in an unbounded growth environment, given by Eq. (3) of the main text. 
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Figure S-4: Relative variances of cellular populations in a logistic environment. (a) and 

(b) Typical trajectories of cell populations of the two phenotypes obtained from Gillespie 

simulations. In (a) the initial state is n1(0) = 1, n2(0) = 0 and in (b) it is n1(0) = 0, n2(0) = 1. 

The different colors of the curves represent trajectories from different runs. (c) The relative 

variances for the initial numbers n1(0) = 1, n2(0) = 0 which corresponds to (a). After the 

transients decay, the cross-colony variance goes to the steady state, zeros, in this case. (d) 

The relative variances for the initial numbers n1(0) = 0, n2(1) = 0 which corresponds to (b). 

After the transients decay, the cross-colony variance goes to the steady state, zeros, in this 

case. 
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