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	Lateral inhomogeneity in biological membranes has been linked with many cellular processes including protein sorting and signal transduction1, and there is now significant evidence that this membrane organization must be highly dynamic and take place on a small length scale.2 Lateral fluid phase separation has long been modelled in canonical raft mixtures of ternary lipids, to give ordered phases with properties strongly linked to microdomains in cells.
	We have developed a novel experimental platform coupling high pressure technology with fluorescence microscopy that has enabled the first measurements of phase separation in giant unilamellar vesicles (GUVs) triggered by hydrostatic pressure.3 The rapid propagation and equilibration of pressure allows the structural dynamics involved in microdomain formation to be studied on a millisecond time scale. Furthermore, by using fast pressure jumps, the thermodynamic trigger variable can be decoupled from the structural change, allowing the real time kinetics and evolution of these changes to be studied. This system allows microdomains to be visualised as a function of temperature, composition and pressure to explore the full thermodynamic parameter space of GUV lateral structuring.
	In addition to fluorescence microscopy, small angle X-ray diffraction (SAXS) can be used to probe the induction and pressure response of fluid – fluid phase separation. We have used pressure jump technology coupled with time-resolved synchrotron SAXS to probe the kinetics of lateral structuring in ternary model lipid system in response to pressure-jumps across single phase – phase separated phase boundaries.
	It is extremely challenging to create and probe small, dynamic phase separated domains in model systems, but new technologies to measure the structure and dynamics of model membranes very soon after their perturbation offers the prospect of beginning to bridge this gap.
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