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Unique mechanisms of gastric proton pump revealed by

Abe, Kazuhiro
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In response to food intake, pH of our stomach reaches around 1. This highly acidi
c environment is generated by Gastric proton pump, H+,K+-ATPase, therefore a prominent drug target for the
acid-related diseases. Besides its significant interest as a drug target, gastric H+,K+-ATPase faces a r
emarkable task of pumping protons against a million-fold gradient ranging from pH 7 in the cell to 1 in th
e stomach. Maintaining a potent concentration gradient of six orders of magnitude is hardly met by any ot
her membrane pump in nature. How does the proton pump generate a million-fold H+ gradient?
A key requirement is the transport stoichiometry. By determining a single Rb+-bound structure of H+,K+-AT
Pase by electron crystallography of 2D crystals prepared by improved carbon sandwich method, we showed the
unique structural evidence of 1H+/1Rb+/1ATP transport mode, which is prerequisite for the generation of t
he potent proton gradient across the membrane.
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H* K*-ATPase

A “ratchet” model for the vectorial
transport by H*,K*-ATPase
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Single carbon Carbon sandwich
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