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Despite the fact that membrane fusion is a key step in many biological processes, the underlying mechanism
still remains elusive. The bicontinuous cubic phases are a perfect medium for the delivery of therapeutic
proteins owing to their enhanced solubility, sustained release and reduced toxicity. It has been suggested
that the fusion event of viruses is tightly regulated by specialized fusion proteins which are responsible for
protein-lipid interactions or protein-protein interactions. The fusion components of enveloped viral fusion in-
volve viral proteins that insert hydrophobic sequences into the target membrane and refold to drive merging
of the lipid bilayers which can be utilized to enhance drug delivery. By using high throughput methodol-
ogy to prepare and characterize viral fusion peptide interactions based on lipid composition, our study has
revealed that the N-terminal charge of the viral fusion peptide has a significant effect on lattice parameter
of the cubic phases. Induced curvature depends on peptide concentration but the mechanism was observed
to be viral dependent. We investigated the phase behaviour which represents its fusion function and bilayer
destabilizing effect, upon encapsulation in bicontinuous cubic phases with and without phospholipid using
synchrotron SAXS. We also used TOF-SANS and contrast-matching of the lipid membrane to investigate the
phase behaviour of the mixed lipid systems. This is crucial for better understanding of the fundamental phys-
iochemical parameters of the lipid mesophase in response to peptide encapsulation and dependency of the
peptide structural conformation.
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