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Biological membrane®f enegy metabolismget their function by enegization,i.e. generationof an electrochemicaproton
potentialdifferenceacrossa membrane.This couplesthe enegy of respiration,photosynthesisr ion transportto membrane
proteins.Thoseprocessesanbestudiedwith liposomesasmodelmembranesLiposomegsmallunilamellarvesiclesSUV) with
reconstitutedATP-synthasérom Micrococcusluteus[1,2] werepreparedrom DMPC-D54,protein-freeSUV from protonated
lecithins. The enegized membranestatewas estimatedby TR-SANS of liposomesafter a large pH-jump (ApH > 1) at the
D22-beamlineat ILL in framesof logarithmictime resolution. The pH-jumpwasachieved by two techniquesi) by rapidacid
additionusinga stoppedlow device andii) by flashphotolysisof novel cagedacids(cagedoroton).As anovel resultwe obsened
achangen thelipid bilayerstructureuponmembranenegization(ApH > 0.5). Thethicknessf thehydrophobiccoreshrinked
by 1 A while no swellingwasobsened. Spectroscopiexperimentswith pH-indicatorentrappediposomesshovedanincrease
of the protonpermeabilityby an order, which is consistentvith a transitionof transienthydrogenbondchain (tHBC) poresof
type-Cto type-A. The experimentswere extendedto ATP-synthase-liposomesn thoseproteoliposomeshe lipid entity was
matchedby solvent-contrastariation[2]: Theliposomesrom DMPC-D54werematchedby 85% D20O-kuffer, while the lipid
contributed98% of the mass.Subtractiorof the scatteringof matchedorotein-freereferencdiposomesyieldedthe contribution
of theproteinin situ. It wascomparedo the neutronscatteringof ATP-synthasén detegentsolution(5 mM TDOC, glycerol).
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