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Bilayers, formed as a stack of two monolayers, exhibit K T T T T
distinct dynamics from the monolayers. Especially, &

bilayer features as a stack appear when accessed & 30f iy
nanometer and nanosecond scales. Here, based on &

neutron scattering experiments, we demonstrate that an g

incorporation of n-alkanes into 1,2-dipalmitoyl-sn- ¢

glycero-3-phosphocholine (DPPC) bilayers significantly EDZO' ]
alters the structure and dynamics of the bilayers. .E ,

Relatively long alkanes condense on the central plane of k= ‘

the bilayers which reduces the interleaflet coupling of the 5 10 1 ] ] ]
two leaflets. The change in the internal membrane 8 10 12 14
dissipation modifies dynamics of the bilayers; a bilayer Added n-alkane chain length

softening is observed despite a thickening of the bilayers. By accessing nanoscale structure and
dynamics, insights of membrane dynamics are advanced.
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Figure 1 Bending and thickness

fluctuations of the bilayers.
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Figure 2 (a) The electron density (ED) profile
of protiated bilayers in H20. The scattering
length density (SLD) profiles of (b) bilayers
DPPC and

deuterated n-alkanes in D20, (c) fully protiated

composed of protiated

bilayers in D20, and (d) the bilayers composed
of tail-deuterated lipid and deuterated n-
alkanes in D20. Black and red portions of the
molecules are protiated and deuterated parts,

respectively. '9
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Figure 3. (a) SAXS profiles of DPPC and
DPPC/n-alkane (DPPC:n-alkane = 6:4
(mol:mol)) bilayers in H20 at 54 °C. Error
bars represent +1 standard deviation, and
the 95% confidence intervals are 1.96 times
of the error bars throughout the paper. Solid
lines: fitting results. (b) Plot of d: obtained
from fitting to the SAXS profiles. Broken
line: dc of the pure DPPC bilayer. Dotted
lines: calculated dc assuming that all the
incorporated n-alkane locates in the central

plane of the bilayers.
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Figure 4. (a) n-alkanes aligned parallel to
the lipid molecules. (b) n-alkanes located on

the central plane of the bilayer.
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Figure 5. (a) SANS profiles of DPPC and
(protiated DPPC): (deuterated n-alkane) =
6 :4 (mol:mol) bilayers in D20 at 54 °C. Solid
and broken lines correspond to the models
at the top and bottom in (b), respectively. (b)
SLD of bilayers consist of protiated DPPC

and deuterated n-alkanes (red) in D20.
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Figure 6. (a) Intermediate scattering
function of the protiated DPPC:C8 (6:4
mol:mol) bilayers in D20 at 54 °C. Solid lines:
the fits by Egn. 1. (b) The g dependence
of for the fully protiated samples
(DPPC: n-alkane = 6:4 (mol:mol)) at 54 °C.
The solid lines are the fit results by Eqn. 2.
(c) Circles: Experimentally determined k at
54 °C. Squares: Calculated k based on the

measured change in bilayer thickness.
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Figure 7. (a) /(q,t)/l(q,0) of tail-deuterated DPPC with deuterated C10 (6/4 mol/mol) bilayers in D20
measured by NSE at 50 °C. Solid lines : Fits by Eqn 1. (b) The g dependence of I/q® for the hydrophilic-
group-highlighted bilayers (DPPC : n-alkane = 6 : 4 (mol : mol)) at 50 °C. Solid lines: Fitting results of
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Figure 8. Schematic illustration of collective membrane fluctuations as well as potential internal

dissipation, namely interleaflet coupling, in lipid vesicle systems. These fluctuations and internal

dissipation are significant in nanometer and nanosecond scales, which are accessible by means

of neutron spin echo spectroscopy.
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