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Mechano-asymmetry of lipid membranes: lipid molecular asymmetry revealed from
high-pressure study

Matsuki, Hitoshi
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To reveal the mechanical asymmetry of phosphatidylcholine (PC) bilayer
membranes, bilayer phase behavior of saturated asymmetric phosphatidylcholines,
1-myristoyl-2-stearoyl-PC (MSPC) and its positional isomer 1l-stearoyl-2-myristoyl-PC (SMPC), was
investigated by methods of differential scanning calorimetry under atmospheric pressure and light
transmittance and fluorescence measurements under high pressure. We proved that the stability of
each phase of both asymmetric PC bilayer membranes, namely hydrated crystal phase, lamellar gel
phase, ripple gel phase, and interdigitated gel phase, markedly changes depending on the mismatch at

terminal methyl ends between the sn-1 and sn-2 acyl chains, and that the introduction of asymmetric
chains to a PC molecule significantly affects the membrane states of the PC bilayer membranes.
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°C KMpPa! kimol! JK'mol! cm’mol’
MSPC  Pg/L, 388 0.21 38.1 122 25.6
SMPC  Pg/L, 309 0.20 27.8 91 18.2
DPPC  Pg/L, 4138 0.22 422 134 29.5

Lipid Trans.

MSPC Lg/Py 189 013 04 14 02
SMPC  Ly/Py 185 012 46 16 1.9
DPPC  Ly/Py 353 013 67 2 29

MSPC  L./Py' 29.1 0.14 50.9 168 23.6
SMPC  L./Pg' 252 0.14 51.9 173 243
DPPC  LJ/Lg' 215 0.18 26.0 88 15.9
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