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Mesoscopic simulation of lipid monolayer
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FIGURE 5 Snapshots for the simulations of DPPC monolayers in the large system at the collapse and rupturé siad@sPore formation of DPPC
and POPC monolayers at APL 0.9 and 1.0 nrfy respectively, in the top viewQ) Structure transformation of the DPPC monolayer at the collapse stage:
forming small undulationst¢p leff), buckling grows {op right), and the monolayers collapse, forming extruded bilayers in the water phatsen( rightand
bottom lef]. To see this gure in color, go online.

hydration layer near the headgroups by examining the wathe biophysics of the lung surfactant monolayer. Next, we
ter distribution along the headgroups of the monolayerstudy the experimental and simulated isotherms of three
(Fig. S9. mixed DPPC/POPC monolayers of different ratios, as
shown inFig. 7. The isotherms of the simulated and exper-
imental mixed DPPC/POPC monolayers are between the
isotherms of the pure DPPC and POPC monolayers. With
the increase in the ratio of POPC, the LE-LC coexistence
The natural lung surfactant monolayer has complex anghase plateau of isotherms of the mixed monolayer gradu-
unique biophysical properties because of its complex lipidally disappeared, and the slope at the low APLs decreased
composition. Therefore, modeling toward the real multi- as well. When the mixed ratio is larger than 50%, the shape
component lipid monolayer is crucial for understandingof the simulated isotherms of the mixed monolayers is

Pressure-area isotherms of mixed DPPC/POPC
monolayers

FIGURE 6 Order parameters of tail beads in the
DPPC p) and POPC B) monolayers at various
APLs and the typical snapshots for the molecular
structure at different APLs. The bead numbers
stand for the bead series in the tails, in which 1,
2, and 3 are the second, third, and fourth bead in
each tail, respectively. The rst bead and the last
bead in each tail were not included in the calcula-
tion of order parameter. To see this gure in color,
go online.
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Innovative Talents (BX20200298). The numerical simulations were per-
formed on TianHe-1(A) at the National Supercomputing Center in Tianjin.
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