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Report   Note: see end for abbreviations 

 

During our previous work at beamline ID02 we discovered a novel inverse micellar liquid crystaline phase with P63/mmc 
symetry1, this was the first new lyotropic phases to be discovered in two decades. We discovered this structure in a mixed lipid 
system consisting of 1:2:1 DOPC : DOG : CHOL in excess water. The work undertaken in experiment SC-2800 has focused on 
further studying this novel structure, particularly with respect to what factors favour the formation of the P63/mmc phase over 
the previously known Fd3m inverse micellar cubic phase. We have characterised the pressure-temperature phase behaviour of 
several systems with different ratios of DOPC, DOG and CHOL, and also a wide range of mixtures using different diacyl-
PC:diacyl-glycerol: cholesterol mixtures incorporating SOPC, DSPC, SOG and DSG. 

The role of cholesterol in tuning the formation of this novel phase is particularly interesting. We have extensively studied the 
effect of changing cholesterol concentration in these systems and have seen that cholesterol is crucial in the formation and 
stabilisation of the P63/mmc phase (Figure 1 left). The addition of as little as 5% cholesterol induces the preferential formation 
of the P63/mmc phase over the Fd3m phase (Figure 1 right), stabilising the P63/mmc phase over a large region of phase space.    

This work has made a significant contribution to our recent review of micellar lipid phase and will further form the basis of a 
substantial manuscript currently in preparation for submission to PNAS. 

 

                

Figure 1 Pressure-Temperature phase diagrams of, Left: 6:12:1 DOPC / DOG / CHOL Right: 3:6 DOPC / DOG 

 

Abbreviations 

DOPC  dioleoyl-phosphatidylcholine 

SOPC  stearoyl-oleoyl-phosphatidylcholine 

DSPC  distearoyl-phosphatidylcholine 

DOG  dioleoyl-glycerol 

SOG  stearoyl-oleoyl-glycerol 

DSG  distearoyl-glycerol 

CHOL  Cholesterol 
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