Entropy Facilitated Translocation in Active Transport
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In active transport by proteins, compounds (e.g. ions and lipids) are transported against a chemical potential gradient
by coupling the transport to an ATP-reaction, counter transport of ions, or absorption of light [1]. During active
transport, large conformational changes have been observed in several proteins [1, 2] and one may ask about the
meaning of these conformational changes, and in particular how they influence the transport? Here, we discuss how
active transport of ions and the associated conformational changes can be interpreted as an entropy-facilitated
process. In this interpretation, the driving force (e.g. chemical reaction, counter transport of ions, or absorption of
light) is used to create a protein geometry favorable for uphill transport. We show how this geometry brings about
an entropic contribution to the transport, and we estimate the importance of this contribution for several proteins.
Further, we discuss how this effect can be used to understand how energy transduction in active transport can take
place over a relatively long distance [3].
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