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Supplementary Text 
 
ODEs and parameter values for Fig. 6 
 
The dimer-free network shown in Fig. 6 can be described with the following set of ODEs: 
 
P1' = k1*(X1

tot - X1P2) - k7*(X2
tot - X2P1 - X2P2)*P1 + k8*X2P1 - k11*P1  

 
P2' = k2*(X2

tot - X2P1 - X2P2) - k5*(X1
tot - X1P2)*P2 + k6*X1P2 - k9*(X2

tot - X2P1 - X2P2)*P2 +  
 k10*X2P2 - k12*P2 + k16*X2P2 
 
X1P2' = k5*(X1

tot - X1P2)*P2 - k6*X1P2 
 
X2P1' = k7*(X2

tot - X2P1 - X2P2)*P1 - k8*X2P1 
 
X2P2' = k9*(X2

tot - X2P1 - X2P2)*P2 - k10*X2P2 
 
where the Pi are the concentrations of the free protein monomers, the XiPj are the 
concentrations of the protein-DNA complexes, the Xi

tot are the total DNA (free + bound) 
concentrations, and the ki are model parameters.  The bifurcation plot was generated with the 
following parameter values:  X1

tot = X2
tot = 10 C (C being an arbitrary unit of concentration),   

k1 = 7.22 time-1, k2 = 0.63 time-1, k5 = 0.36 C-1 time-1, k6 = 0.40 time-1, k7 = 0.63 C-1 time-1,  
k8 = 0.25 time-1, k9 = 0.057 C-1 time-1, k10 = 0.17  time-1, k12 = 0.5 time-1, and k16 = 1.71  time-1.  
The degradation rate k11 is used as the bifurcation parameter. 
 
 
Translating bistable network models into the experimental data mining format 
 
Because limitations in the data-gathering techniques do not allow for the identification of 
interactions between heterodimers and DNA (reactions m, p, s, and v) with any certainty, we did 
not consider these reactions when searching for networks.  Similarly, it cannot be determined 
from the data whether the TFs bind to DNA as monomers or dimers;  for example, although we 
distinguish in our modeling framework between P1 binding to X1 and P1P1 binding to X1, that 
resolution does not exist in the experimental data.  We therefore generated new ‘experimental 
evidence’ labels for pairs of reactions that cannot be distinguished: reactions b and n are 
referred to with label b, c and o with label c, a and l with label a, and d and q with label d. Lastly, 
for most of the pairs of TFs and promoters which are known to associate, the effect of that 
association on target gene expression (activation or repression) is usually unknown.  



 
 

 
 

Information suggestive of a particular effect, gathered from a large number of TF deletion strains 
and listed in Supplementary Table S4, was viewed as only supplementary in the process of 
network discovery.  With these experimental limitations in mind, networks may be ‘translated’ 
from their theoretical description into one that takes the limitations into account.  For example, 
the minimal bistable networks may be written as (theoretical name ⇔ translated name) are: 
 

1) kqw ⇔ dk(w) 
2) ckn ⇔ bck 
3) bcdh ⇔ bcd(h) 
4) abejp ⇔ ab(e)j 
5) bfjpv ⇔ b(f)j 
6) jmpsv ⇔ j 
7) ikno ⇔ bcik 
8) jknptv ⇔ bjk(t) 
9) aejknp ⇔ ab(e)jk 
10) jkmnps ⇔ bjk 
11) dhjknp ⇔ bd(h)jk 

 
Labels in parenthesis indicate a reaction that is supplementary to the network discovery.   

 


