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Materials and Methods 
 
Free energies of nonspecific TF-DNA binding genome-wide 
 
We used the following procedure in order to assign the magnitude of the nonspecific TF-DNA 
binding free energy at each genomic location, x0 , within the interval (−384;380)  around the 
TSS for each of 5,014 yeast genes, distributed into four clusters. First, for a given gene, we 
position the middle of the sliding window of the width L = 50 bp at x0 . Second, for each TF 
(out of 256 randomly generated TFs) we compute the partition function, Eq. (2), and the free 
energy, F = −kBT lnZ , in a given sliding window. In order to get rid of the compositional bias 
in different genomic locations, we always compute the difference, ΔF = F − F∞ , where F∞  is 
computed for randomized sequence of the same width, L , in the same sliding window, and 
averaged over 50 random realizations, for a given TF. The randomization procedure permutes 
the positions of nucleotides, preserving the average nucleotide composition in the sliding 
window. Third, we repeat the latter procedure for each of 256 TFs, and average the free 
energies of all TFs at the genomic location, x0 , of this gene, ΔF TF . Fourth, we move the 
sliding window to the next genomic location, x0 + Δx , and repeat the entire procedure in order 
to obtain ΔF TF  in this new location. In our analysis we computed ΔF TF  in steps of 4 bp, 
Δx = 4 . The contact energies of TF-DNA interactions are generated for each of 256 TFs, as 
described in the main text. We used σα = 2kBT  for the standard deviation of P(Kα ) , Eq. (1). 
The obtained free energy landscape is very weakly sensitive to the change of the sliding 
window width, L  (data not shown). We used, quite arbitrary, M = 8 , for the length of each 
TF. Our conclusions are qualitatively robust for a wide range of M  (data not shown). 
 
Cumulative correlation functions genome-wide 
 
We used the following procedure in order to compute the correlation function, Cαα (x) , Eq. (3), 
for each of four nucleotide types, α .  For each cluster of genes, aligned with respect to the 
TSS, we compute Cαα (x)  in a sliding window of width L = 50 bp , with the middle of the 

sliding window being positioned at x0 . In order to compute srαα (x) , we randomly permute 
the sequences in a given window, preserving the average nucleotide composition of each 
sequence. We used 50 random realizations in order to compute the average, srαα (x) . Next, we 
compute the cumulative correlation function, Ηαα , Eq. (4), at this location x0 , where the 
summation is performed up to a cutoff, xmax = 4 bp . A different choice of the cutoff leads to a 
rescaling of the base level of Ηαα , without affecting the trend (data not shown). We then repeat 
the entire procedure for the next sliding window, x0 + Δx , thus assigning the value of Ηαα  at 
each genomic location around the TSS, for a given cluster of genes. The obtained cumulative 
correlation functions, Ηαα , are very weakly sensitive to the change of the sliding window 
width, L  (data not shown). 
 
Transcriptional plasticity and TFBSs 
 
In order to compute Figure 6.A and B, we used the classification of transcriptional plasticity 
from Refs. [1, 2]. In order to compute Figure 6.C and D, we used the TFBSs data from Ref. 
[3].  
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Figure S1. Graphical representation of the yeast nucleosome occupancy data, which we used 
for our analysis (see Figure 3 of Lee, W. et al. 2007. Nat Genet. 39(10):1235-1244). Average 
nucleosome occupancy, covering ~800 bp surrounding the TSS for 5,014 transcripts. The 
transcripts are clustered into four clusters according to the GO classification. Each cluster 
contains (from bottom to top): 1,211 stress response genes (cluster 0); 766 translation genes 
(cluster 1); 1,374 ribosome biogenesis and assembly genes (cluster 2); 1,663 organelle 
organization and biogenesis genes (cluster 3).  
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