We thank both reviewers for another reading of our manuscript and for their most helpful comments, which have guided us in a major revision of two sections of the ms.

Reviewer #1

Comment #1: An electrode surface that is set back by one Debye length from the membrane would give the same interaction with charge smeared on the membrane as would be computed for screening ions in linearized PB theory (the capacitances between the electrode and membrane and between the screening solution and membrane are equal). On the other hand, in the case of a screening solution there is some ionic density in the space between the membrane and a Debye length away, which gives a slight curvature to the potential, as described by the reviewer. Neither representation of the baths gives an adequate representation of the ion distribution near the membrane, however, because packing effects and ion-dielectric interactions are neglected. - We have rewritten this section (see below). 

Comment #2: Our point was that the gating machinery or blocking particle of a channel must physically interact with the ionic current (and hence energy flow) that it controls, and that this complicates an interpretation of ‘effective charge’. 

Comment #3: The problem that we described arises from the use of voltage jumps in experiments measuring gating current. Stepping the voltage to a different level moves the channel away from the equilibrium that it may have attained before the step. The relaxation occurs in parallel to external work. This is NOT the same kind of relaxation that might occur in spontaneous fluctuations about equilibrium. In particular, microscopic reversibility, the fluctuation-dissipation theorem, and Nernst-Einstein relation all bind relaxations near equilibrium, but do not bind relaxations occurring far from equilibrium.

In hindsight, we feel that the section on ‘energetics’ in the previous version of the ms and the comments #2 and #3 of the reviewer have opened a range of new and complex topics. An adequate discussion (which must be anchored by worked examples) would explode the frame of this short paper and overcast the original subject, the Ramo-Shockley theorem. Therefore, we have revised the section on energetics, keeping it to a short exposition of the problem (please note that a substantial portion of text has been removed, besides the highlighted paragraph that is new). We are currently studying non-equilibrium effects by modeling a case of channel blockade. A future paper based on this case will provide a specific starting point for further discussion of ‘effective charge’.

Comment #4: The section on “linear equilibrium analysis”, which generated comments by both reviewers, has been rewritten from scratch.

Our purpose was not to criticize Roux’s work, but rather to describe the differences between our treatments. Our statement that Roux’s treatment cannot be used when currents flow was meant to apply to ionic current simulation – we share the reviewer’s opinion that equilibrium baths are reasonable approximations when gating currents are simulated (this is now said explicitly). When bath ions can cross the membrane, Roux’s approach is simply not applicable (this is not a matter of accuracy), as he notes in the discussion of his paper.

Reviewer #2

The accuracy of Roux’s electrical coordinate is difficult to assess because a realistic scenario will include localized and closely spaced charges on the channel protein. One cannot argue that these charges are not present when the potential determining the electrical coordinate is computed: the linearity of the baths needs to hold also when charges are present. We now discuss Roux’s approximation, and offer a computationally cheap method to bracket the effect of screening by the baths. Please see also our response to comment #4 of the first reviewer.

