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As noted earlier, amplification properties of a mechanism are typically quantified as gain,

Eq. 4. Scaling by 2dk , the futile cycle gain in the limit of small external noise signal

amplitudes 0)( →+Eσ  becomes

( )

( ) 


++−+++−+
−+





×

+
→→

+−−−++++

−++

+

+
++

2
00

0
2

10

2)3)(2()43)((
)(

)(
)(log200)();(

ssssssssss

ssss

ss
ssL

XXKXXKEkXXKXKEk
XXKXKk

XK
EEEXG σ

σ

 [S19]

and in the limit of large external noise ∞→+ )(Eσ  it is simply
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where )0;()( === ++ σEXEXX ssssss . Example of analytical predictions of stochastic

gain induced in the cycle mechanism vs. numerical calculations is given in Figure S4. 
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Figure S4. Predicted stochastic gain plot at 350=ssX  for the reaction system 7-8 with

parameters in Figure 3 v.s. numerical simulation results given by the solid dots.

Note that this effect should not be confused with that of stochastic resonance (10) – a

phenomena long known to occur in various biological organisms (11, 12) – which has a

resonant frequency and requires in its basic definition a weak oscillatory baseline signal


