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where )(XA  corresponds to the deterministic drift
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−+ /k  are the catalytic constants of the enzyme (the complex to product reaction rates) and

−+/K  are the Michaelis constants for the substrate reaction with −+−+ +<< /0/ KXET . 

Note that the deterministic stationary response curve, 0R , – given in Eq. 1 and obtained

from Eqs. S3-S4 – is quadratic, i.e. at most two solutions are possible and at most one is

stable. That is the deterministic description of the system predicts a monostable behavior

for any set of parameters. In fact, this system has a unique positive real root, )( +EX ss ,

satisfying 0XX ss ≤ , which could be ascertained by, for example, noting that 0)( <′ XA .

That is every steady state is a down-going root of )(XA , i.e. stable – which, in turn,

implies that such a root is unique on any interval where )(XA  is continuous, including

0XX ≤ . The solution has a characteristic sigmoidal shape that approaches step function

for certain parameters (resulting in ZOU). An example of such a family of curves is given

in Figure S1.
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Figure S1. Response curve, 0R , for a deterministic enzymatic futile cycle switch, with
,100,103 == ++ Kk  ,500=−k  50=−E  and 20000 =X  at different values of −K .


