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We have been studying the influence of applying high pressure on the phase transition of a
synthetic bilayer membranes. In this study, we attempted to synthesize a novel amphipathic compound
based on the structure of archaea microorganisms living in high—-pressure environments to elucidate the
physical characteristics and pressure response of their cell membrane. The cell membrane of archaea
microorganisms has a characteristic structure, containing a saturated alkyl chain with a branched-chain
called ‘isoprenoid’ and ether |inkages. This structure is considered to produce higher membrane
fluidity than biological membranes under atmospheric pressure. However, there have been few studies
on the effect of high pressure on synthetic membranes. To assess the impact of pressure on the fluidity
of a synthetic bilayer membrane, chromene was used as a probe molecule and the kinetics of the chromene
ring closure reaction was investigated indirectly.

We synthesized two novel amphipathic compounds, including isoprenoids. Differential scanning
calorimetry showed a broad peak from -20 ° C to 50 ° C under atmospheric pressure. In fluorescence
measurements, the normal chain changes the monomer to excimer fluorescence, in a temperature—dependent
manner. However, the isoprenoid-type chain showed a characteristic feature similar to excimer
fluorescence. These results suggest that the isoprenoid moiety does not undergo phase transition under
atmospheric pressure. Next, we examined the kinetics of chromene ring closure under high pressure by
using Arrhenius plot analysis. The normal chain showed an increase in phase—transition temperature of
10 ° C at 100 MPa, while the isoprenoid-type chain showed the same rate of chromene ring closure at
pressure ranging from 0.1 to 600 MPa. These results suggest that the novel bilayer membrane with an
isoprenoid chain maintains fluidity under high pressures.




