
Transmembrane Transport of Bicarbonate Unravelled

What was the inspiration for this cover design?

The cover image was designed by Luis Mart�nez-Crespo and de-
picts the transport of bicarbonate anions versus the spontaneous
diffusion of CO2 across the lipid bilayer of a liposome. In our contri-
bution, we show how these processes can be monitored by a
single europium(III) complex, of which the emission intensity in-
creases in the presence of bicarbonate.

What prompted you to investigate this topic?

This contribution originates from the overarching aim of Hennie
Valkenier to develop transporters for various biologically relevant
ions, including bicarbonate and phosphates. Fluorescence spec-
troscopy on liposomes with an encapsulated probe is a convenient
way to study such transport processes, but this requires either the
employment of indirect methods (monitoring the transport of
other ions than the one of interest) or the development of new
methodology, which is what we present in this article.

How did the collaboration on this project start?

Hennie Valkenier and Stephen Butler met at a conference and real-
ised that the europium complexes developed by Stephen could
find applications as probes in transport studies. Previous work with

Luis Mart�nez-Crespo Sarah H. Hewitt Nicola Alessandro De
Simone
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Tony Davis and Vladim�r Šindel�ř had already resulted in the iden-
tification of promising bicarbonate transporters, and it was thus a
logical choice to study these compounds in more detail with our
new methodology.

What was the biggest surprise?

The biggest surprise in this research was the observation of appar-
ent bicarbonate transport by cation transporters. Further investiga-

tions using our new assay showed that this could be attributed to
a combination of proton transport and CO2 diffusion. We expect
that the ability to distinguish between the mechanisms of bicar-
bonate uptake will facilitate the design of more selective and effi-
cient bicarbonate transporters in the future.
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