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Fluorecent visualization of cellular proton fluxes

The movement of proton across biological membranes is essential for maintaining cytoplasmic and
extracellular pH and mediating the co-transport of metabolites and ions. Because proton-coupled
transport often involves movement of multiple substrates, traditional electrical measurements provide
limited information about proton transport at the cell surface. Here we have developed two optical
approaches to detect proton fluxes from living cells by attaching small-molecule, fluorescent proton
sensors to the cell’s glycocalyx. The extracellularly facing sensors enable real-time detection of proton
accumulation and depletion at the plasma membrane, providing an indirect readout of channel and
transporter activity that correlated with whole-cell proton current. The nuts and bolts of the labeling
procedure and videos of cell surface proton accumulation and depletion will be presented.
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