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Report 

We have made significant recent progress in understanding the pressure dependent phase behaviour of model membrane 

systems and investigating the kinetics of their phase transitions triggered by pressure jumps.1-5 During experiment SC-2905 we 

have been able to translate the techniques and expertise that we have developed using pure, synthetic lipids to natural cellular 

lipid extracts. 

We have extensively investigated the temperature and pressure dependence of polar lipid extracts from the bacteria 

Escherichia coli and total lipid extract from the mitochondria of starved and fed samples of the amoeba Chaos carolinensis. In 

addition, we have carried out pressure jumps to investigate phase transitions in C. carolinensis samples. 

Highly hydrated E. coli polar lipid extracts were shown to adopt a lamellar phases which is remarkably resilient to changes in 

temperature and pressure – samples were studied in the range 25 to 88 °C, and 1 to 3800 bar and only a change in lamellar 

layer spacing was observed. However on dehydration of the lipid sample, there is evidence for formation of a 2-D hexagonal 

structure at 25 °C and around 2500 bar. 

Lipid extract from the mitochondria of fed and starved amoeba in excess water show significant differences in their phase 

behaviour as shown in Figure 1 below. Pressure jumps show reproducible structural change paths. Data analysis is ongoing to 

find the structures and intermediates involved in these transitions. 

  



 
 
 

 

Figure 1. Temperature dependent small angle diffraction patterns from lipid extracts from the mitochondria of starved and fed 

Chaos carolinensis amoeba 
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