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The cell surface consists of lipid bilayer membranes and membrane proteins, the latter
regulating the transport of ions and highly polar biomolecules essential for maintaining cellular
functions. Synthetic molecular transporters mimicking the functions of natural membrane
proteins have been eagerly developed for their applications in therapeutics and biosensing.
Despite the successful examples of metal ion transport, the transport of multivalent
biomolecules such as adenosine 5’-triphosphate (ATP) remains challenging due to their large
size, structural complexity, and high dehydration energy. In this study, we designed a novel
synthetic ATP transporter (ImMA) by introducing imidazolium motifs as an ATP binding site.
We found that ImMA successfully transported ATP across lipid bilayer membranes and
activated ATP-driven biomolecular machinery within liposomes.
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