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Extended System

In the numerical analysis section of our work we consider an extended chemical

system, where basic enzymatic futile cycle reactions 7 (and Figure 1) are augmented with

the external driver reaction set 8. In order to validate that the effects we are proposing to

numerically substantiate are indeed stochastic in nature, we will briefly consider the

deterministic description of this extended reaction system. 

The chemical kinetic equations for this system can be readily written as, 
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where we have used −+≡ XXX *  for notational convenience.

For the parameter set considered, this system has a unique positive fixed point at

,1.1766=X  ,719.21 C =+  ,1496.E =+  ,2132. N =  ,562.6=− E  438.43 C =−  and ,79.168* =X

which is also a stable node. It further does not exhibit any significant deviations from the

deterministic behavior solely due to the internal noise in cycle reactions 7 (Figure S2). 

Figure S2. Sample time evolution courses for the futile cycle signal and response
obtained via exact numerical simulation of the biochemical reaction mechanism 7 alone. 


