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S5 Text. The relationship between the energy window stopping
criterion and epsilon.
The energy window Ew and epsilon values referred to in this manuscript are related, since increas-
ing the energy threshold must decrease the value of epsilon, and vice versa. Unfortunately, the
precise function relating these two values is not simple to calculate. This function not only de-
pends on the protein state for which we are approximate the partition function, but also requires
computing the partition function to at least εw or Ew. To see this, consider the following:

Let Ew be the user-specified energy window, and let εw be the corresponding value of epsilon.
Let c∗ represent the global minimum energy conformation (GMEC), and let E be the energy func-
tion. Let Z⊕ and Z	 be the upper and lower bounds on the partition function (definitions based
on [1]), respectively, that correspond to the energy window and epsilon values. Let C and U be
the sets of conformations with energies below and above E(c∗) +Ew, respectively. Note that c∗ is
necessarily a member of C. As usual, let R and T be the gas constant and temperature. We can
derive a relationship between Ew and εw, as follows.

εw =
Z⊕ − Z	

Z	

=
Z⊕

Z	
− 1

=

∑
c∈C

exp(−E(c)/RT ) + |U | exp (− (E(c∗) + Ew) /RT )∑
c∈C

exp(−E(c)/RT )
− 1

=
|U | exp (− (E(c∗) + Ew) /RT )∑

c∈C
exp(−E(c)/RT )

To solve or approximate this relationship, we would need to know at least the number of confor-
mations above and below the energy threshold E(c∗) + Ew. Counting the number of discrete pro-
tein conformations below some specified energy threshold has been shown to be #P-complete [2].
Therefore, deriving the εw associated with a particular Ew requires actually computing the partition
function to Ew.
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