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Parameters affecting diffusion in the reaction – diffusion model

We simulated the binding of the activator by modulating the diffusion coefficient DA locally, on the segment flanked by the nucleation sites. With increasing gene activation DA was reduced. 
The activator binding itself is not affected by silencing of chromatin [1,2]. The action of activators can be modeled using different assumptions concerning the mode of the antagonism between the activator and silencing proteins. Our model relies on non-competitive antagonism. Models displaying epigenetic bistability can be based on other forms of antagonism, as well [3]. It is interesting to note that histone acetylation can have different effects at different heterochromatic loci. For example, the Sas2p histone acetyl-transferase counteracts silencing at the HMR locus but enhances silencing at the HML locus [4,5]. Paradoxical effects due to special forms of antagonism have been observed for transcriptional interference, as well [6].  
The 1D approximation is valid for most of the internal chromosomal segments. On the other hand, the telomeres display a higher degree of flexibility, and can form 3D structures, such as loops [7,8]. Modelling of the reaction and diffusion steps along shapes with radial symmetry can serve as a realistic approximation for loops. A single nucleation site within a circle, such as centromeric plasmids, may correspond to a dual nucleation setting in a 1D rod, since the silencing proteins would spread towards both ends of the gene within the circle.    
Numerical simulation of the partial differential equation

Equation 1 was solved numerically, fixing c = 0 at the boundaries of the simulated DNA segment, c(-B, t) = c(B, t) = 0, where B = 3 kb. The initial conditions are specified below. In bistable gene expression systems, transitions between the stable states are typically driven by stochastic fluctuations. To account for noise in the local concentration of silencing proteins, perturbations with two distinct concentration distributions of silencing proteins along the gene were applied at t = 0, and cycles were run until a sufficient convergence towards the steady-state, The nucleation of silencing proteins was required  for stable long-term concentration profiles because in the absence of nucleation, the nonspecific association of silencing proteins was not sufficient to maintain concentration gradients initiated by a pulse (Figure S1). For the simulations, Matlab's pdepe partial differential equation solver was used, which employs the finite element method (FEM). 1 distance unit in this method corresponded to 0.01 kb. The discretization of space with the finite element method tallies with the scale of molecular movements along the DNA because Sir3p can associate with nucleosome-free DNA [9]; and it is reasonable to assume that a single Sir3p molecule covers approximately a 10 bp segment of DNA. 

Some of the reactions may occur at a larger scale, at the level of nucleosomes; therefore we performed simulations with discretization at the scale of the nucleosomes. The simulations at both resolutions generated similar responses (compare Figures 1E, F and S2). The nucleosomes, themselves are not static, and they can move or dissociate from the DNA. Therefore, the nucleosome fluctuations can be averaged out, so that the finer discretization, such as used by the simulations with finite element method, can be applied even for the nucleosome based processes [3].
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