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This paper describes recent results from an investigation into the surface immobilization of large unilamellar
DMPC vesicles containing an encapsulated, water soluble bodipy fluorophore. Two attachment methods are
described: biotin-streptavidin Self-assembled Monolayer and the creation of soft plasma film “cushions’, with
vesicle being attached via EDC coupling. The surface immobilized vesicles were studied using combined Surface
Plasmon Resonance (SPR) and Surface Plasmon field-enhanced Fluorescence (SPFS). The two attachment
methodologies are sketched below.
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The stability of the vesicle was studied by quantifying the leakage rate of fluorophore from within the vesicles in
real-time and fitting to a model based on the partial partition of fluorophore into the bilayer and the diffusion
controlled diffusion from the surface. The effect of adding a nhumber of membrane disrupting toxins, including
heamolytic snake venom, phospholipase A, and cholera toxin was studied, with both binding of protein and the
lysis event being studied simultaneously, but independently by SPR and SPFS.

The methodology developed in this work allows for measurement of toxin-membrane interactions in a fluid
membrane environment. This has given information on both the mechanism of toxin interaction and on new
methods for blocking binding events. We show that Eu 111 salts block the interaction of the cholera o8 toxin with
GM1 receptor units on the membrane, leading to the possibility of developing new therapeutic methods for
treating certain gut based infections such as cholera.



