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Structure dynamics of energized biological membranes - time-resolved neutron scattering TR-SANS
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Biological membranesof energy metabolismget their function by energization, i.e. generationof an electrochemicalproton
potentialdifferenceacrossa membrane.This couplesthe energy of respiration,photosynthesisor ion transportto membrane
proteins.Thoseprocessescanbestudiedwith liposomesasmodelmembranes.Liposomes(smallunilamellarvesiclesSUV) with
reconstitutedATP-synthasefrom Micrococcusluteus[1,2] werepreparedfrom DMPC-D54,protein-freeSUV from protonated
lecithins. The energizedmembranestatewasestimatedby TR-SANSof liposomesafter a large pH-jump (

�
pH � 1) at the

D22-beamlineat ILL in framesof logarithmictime resolution.ThepH-jumpwasachievedby two techniques:i) by rapidacid
additionusingastoppedflow deviceandii) byflashphotolysisof novelcagedacids(cagedproton).As anovel resultweobserved
achangein thelipid bilayerstructureuponmembraneenergization(

�
pH � 0.5).Thethicknessof thehydrophobiccoreshrinked

by 1 Å while no swellingwasobserved. Spectroscopicexperimentswith pH-indicatorentrappedliposomesshowedanincrease
of theprotonpermeabilityby anorder, which is consistentwith a transitionof transienthydrogenbondchain(tHBC) poresof
type-Cto type-A. The experimentswereextendedto ATP-synthase-liposomes.In thoseproteoliposomesthe lipid entity was
matchedby solvent-contrastvariation[2]: The liposomesfrom DMPC-D54werematchedby 85%D2O-buffer, while the lipid
contributed98%of themass.Subtractionof thescatteringof matchedprotein-freereferenceliposomesyieldedthecontribution
of theproteinin situ. It wascomparedto theneutronscatteringof ATP-synthasein detergentsolution(5 mM TDOC,glycerol).
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