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This study aims to clarify the novel aspects of lateral packing

stress/membrane curvature stress, specifically its impact on membrane protein structure and function

at the molecular level. In this study, we used POPG (16 0-18 1) or PAPG(16:0-20:4) with
mono-different acyl chains as a model system. Fluorescence lifetime and differential polarization
measurements of the fluorescence probe DPH, embedded in the membrane, were measured and analyzed
using a multifrequency cross-correlation phase fluorometer. The results revealed a lower spatial
packing density between lipid molecules in PAPG than in POPG. The lifetime of DPH was shorter in
PAPG than in POPG. Moreover, the orientation of the membrane protein exhibited a distinct pattern in

PAPG or POPG lipid bilayers. These results demonstrated the impact of lateral packing stress on the
physical properties of the lipid membrane, membrane protein structure, and re-orientation pattern,
thereby emphasizing the significance of our study.
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