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Number of visits to binding sites
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Figure S1: Distribution of αi at different times (statistics accumulated over
500 realizations), in the model without control.
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Figure S2: Distribution of αi at different times (statistics accumulated over
500 realizations), in the STCM.
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Different number of Diffusion Site Layers

(a) The “star” geometry. (b) The “ring” geometry.

Figure S3: Considered geometries for the fiber.
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Figure S4: Effect of Different number of layers in the STCM model.
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Effects of Volume Exclusion
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Figure S5: Average number of visits to site x, when there’s no control and 20
particles are released on the central sites as shown, after T = 103 timesteps.
These central sites are less visited than they are in original model. Distribu-
tions obtained from 40, 000 realizations in the model without control.

4



0 50 100
x

15

15.5

16

16.5

17

n
D
(x)

Original Model

Volume Exclusion

Release positions: randomly assigned

Figure S6: Average number of visits to site x, when there’s no control and
particles are released at random positions, after T = 103 timesteps. All sites
are less visited than they are in original model. Averages obtained from
40, 000 realizations in the model without control.
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Figure S7: Effect of Volume Exclusion on σk, for different geometries and
number of layers in the STCM.
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Number of particles in the system
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Figure S8: Influence of poff and pon on the number of bound and free par-
ticles. Black: ratio between bound D particles and free D particles as a
function of time; Red: ratio between bound R particles and free R particles.
Parameters used in the STCM are: F = 1.0, tu = 100, f = 0.3.

0 50000 1e+05 1.5e+05 2e+05
Time

0

20

40

60

80

100

f = 0.9
f = 0.3
f = 0.1

Number of D particles

Number of R particles

Figure S9: Infuence of the parameter f on the STCM.
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Effect of Biased Diffusion
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Figure S10: When particles move preferentially in one direction, the control
mechanism becomes more efficient. The ratio of probabilities of stepping to
the right and to the left is B. The probability of unbinding for R particles
is pon,R = 1− (1− pon,L exp(−F/k)) so that pon,L is the probability to bind
to a spring with large stiffness.
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Effect of parameter γ
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Figure S11: Normalized fiber stiffness Ks and Standard deviation of spring
stiffnesses σs in the steady state as a function of γ in the STCM. Parameters
used were F = 1.0, tu = 100 and f = 0.3.

Effect of F on the on rate of D particles
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Figure S12: Standard deviation of spring stiffnesses when D particles are
sensitive to tension, but R particles are not. Here, the probability for a D
particle to bind to a spring with stiffness k is pon,D = 1

1+F/k . For R particles,
the probability was kept constant and equal to pon,R = 1

3 . Parameters used
are F = 1.0, tu = 10 and f = 0.3.
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