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Phosphates and phosphorylated compounds play crucial roles in many biological processes, such as
energy transfer in metabolism and enzymatic activity. Because phosphates are anionic and highly
hydrophilic, they cannot spontaneously diffuse through cell membranes or lipid bilayers. At the cellular
level, transport proteins are essential for moving various charged molecules across cell membranes.[!!
While methods exist to purify and reconstitute these transport proteins, along with new assays to track
their activity,’? phosphate carrier proteins still face challenges related to stability and efficient delivery to
cell membranes. As an alternative strategy, synthetic compounds can act as mobile carriers or channels
in the membrane, typically for transporting chloride as potential therapeutic applications against cystic
fibrosis. 34

Until recently, no synthetic transporters for inorganic phosphate were reported. However, in this report,
we show a first synthetic carrier based on strapped calix[4]pyrrole scaffold that allows the extraction of
strongly hydrated H,PO4” into the lipid bilayer.5I The deliverable transporter shields negative charges from
the lipophilic bilayer interior and transfers inorganic phosphate through the membrane. Phosphate
transport was monitored by emission spectroscopy using an encapsulated phosphate sensitive
europium(lll) probe.® Furthermore, 3'P-NMR spectroscopy was used to confirm and identify the
transported phosphate species.
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