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The F,F,- ATP synthase utilizes the transmembrane H* gradient for the synthesis of ATP.
F, subunit c-ring plays a key role in transporting H* through F, in the membrane. We
investigated the interactions of E. coli subunit ¢ with dimyristoyl phosphatidylcholine
(DMPC-d,,) at lipid/protein ratios of 50:1 and 20:1 by means of *H solid-state NMR. In the
liquid-crystalline state, the °"H NMR moment and the order parameter were little affected by
the presence of c-ring, suggesting a matching of the bilayer thickness to the transmembrane
hydrophobic surface of c-ring. Moreover, the viscoelastisity was also little influenced by
c-ring. These findings may be important for the torque generation in the rotary catalytic
mechanism of the F,F  motor.
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Fig. 1 (a) De-Paked ’H NMR spectra of
DMPC-dss and DMPC-dsa/subunit at 30°C.
(b) The segmental order parameter of C-°H
bond in the fatty acid chains at 30 °C.
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Fig. 2 (a) R,,” plots as a function of 1S.,®I* for
DMPC-d;,, DMPC-d,/subunit ¢ (50:1), and
DMPC-d;,/subunit ¢ (20:1) membranes at 30°C.
Reference data are also presented. (b) A
schematic model of the c-ring in lipid
bilayers in the liquid-crystalline state.
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