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Calculation of glycolipid headgroup volumes and SLDs

Volumes of the headgroups of LacCer and Trihexo were calculated as vgyg =419 A3 and vgug =551 A3
with the online tool Molinspiration,' based on the smiles representations
”C=CC(C(COCI1C(C(C(C(O1)CO)OC2C(C(C(C(02)C0O)0)0)0)0)O)NC(=0)C)0”

and

”C=CC(O)C(COC30C(CO)C(OC20C(CO)C(OCIOC(CO)C(O)C(0)C10)C(O)C20)C(O)C30O)NC(C)=0”



of the headgroups of LacCer and Trihexo, respectively. The volume prediction by the molinspi-
ration tool uses the contributions of chemical groups, which were optimized with a large training
set of molecular volumes with a semi-empirical quantum-chemical method (AM1) for the cal-
culation of molecular electronic structures. The predicted volumes are in satisfactory agreement
with alternative estimates of saccharide volumes,? where each mono-saccharide has a volume of
104 cm?/mol (molinspiration: 92 cm?/mol).

The SLDs of the headgroups in H,O and D,0,

p&F2 (LacCer) = 1.957-107¢ A2

pO&2 (LacCer) = 3.747-1076 A2

p&Z2 (Trihexo) = 2.073-107° A2

pOZ2 (Trihexo) = 3.935-1076 A2

were then obtained from the total coherent scattering lengths per headgroup (see Eq. 2 in the main
text),

bE2O(LacCer) = 82.74 fm

bR20(LacCer) = 157.38 fm

b{29(Trihexo) = 114.24 fm

bP20(Trihexo) = 216.87 fm

, where all hydrogen atoms of OH groups were assumed to exchange with deuterium in the D,O
environment. With the SLDs in H,O and D0 at hand, the parameters A and B for Eq. 3 in the

main text were calculated by solving the equations

PGiiG = A+Bpo

PGiiG = A+Bpp2o

, where ppo =-0.56-107% A=2 and ppyo = 6.37-107% A=2, yielding

H20 D20
A= PGHGPD20 — PGHGPH20
PD20 — PH20



D20 _ ,H20
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Figure S1: Volume fraction profiles for a PC/Trihexo FLB at 50°C before (A) and after (B) convo-

lution of the bilayer-related volume fractions with Gaussian functions of widths of.o" and ogist,



Additional NR data and fits
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Figure S2: NR curves obtained at 25°C (A) and 50°C (B) with a PC FLB (glycolipid-free refer-
ence) based on chain-hydrogenous phospholipids. Solid lines: simulated reflectivity curves corre-

sponding to a common volume fraction model reproducing all reflectivity curves obtained for each
temperature.



PC/LacCer FLBs
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Figure S3: NR curves obtained at 50°C (A, B) and 25°C (C, D) with a PC/LacCer FLB. (A, C)
Sample with chain-hydrogenous phospholipids. (B, D) Sample with chain-deuterated phospho-

lipids. Solid lines: simulated reflectivity curves corresponding to a common volume fraction model
reproducing all six reflectivity curves obtained for each temperature.



PC/Trihexo FLBs
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Figure S4: NR curves obtained at 25°C with a PC/Trihexo FLB. (A) Sample with chain-
hydrogenous phospholipids. (B) Sample with chain-deuterated phospholipids. Solid lines: sim-

ulated reflectivity curves corresponding to a common volume fraction model reproducing all five
reflectivity curves.

PC/GM1 FLBs
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Figure S5: NR curves obtained at 25°C with PC/GMI1 samples containing 10 mol% (top) or
5 mol% (bottom) GM1 in D,0O containing 100 mM NaCl. The curves are inconsistent with an
FLB comprising two bilayers but consistent with a single supported lipid bilayer at both GM1
fractions. Solid lines: simulated reflectivity curves corresponding to single supported lipid bilay-
ers.



Coherent vs. incoherent treatment of FLBs with incomplete cov-
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Figure S6: Comparison between incoherent (A) and coherent (B) treatments of NR data from a
d-phospholipid-based PC/LacCer FLB at 25°C with incomplete coverage (see Table 3 in the main
text). It is seen that the agreement is much poorer with the coherent treatment.

Hydrophobic thickness of the proximal bilayer at 25°C and 50°C

Table S1: Hydrophobic thicknesses of the proximal bilayer obtained by NR at 25°C and 50°C.

FLB sample | 2450, 50°C [A] | 245", 25°C [A]
(£1) (£1)

PC 38 37
PC/Trihexo 40 39
PC/LacCer 39 38

PC/GM1 40 -




Influence of an independent thickness parameter for the GHG

distribution
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Figure S7: (A and B) NR data from a PC/Trihexo FLLB with chain-deuterated PC lipids at 50°C
together with the modeled reflectivity curves (solid lines) for different GHG layer thicknesses.
(A) dgug = 4 A (B) dgag = 12 A. These thickness values cover the entire range from a flat-on
headgroup configuration to a stretched perpendicular configuration. It is seen that the modeled

curves are almost insensitive to the choice of dgyg. (C and D) Associated volume fraction profiles
for dgug =4 A (C) and dgpg = 12 A (D).



Additional ellipsometry data

Table S2: Ellipsometric angles A and W after transfer of three lipid layers and corresponding
overall lipid layer thickness Dj;p. Nine spots in a 3 x 3 grid pattern were chosen as measurement
points to obtain an average over the block surface. System: Pure PC lipid in all three monolayers.

position onblock | A[°] | W [°] | Dyp [A]

top left 150.693 | 11.522 92
top center 150.716 | 11.545 92
top right 150.974 | 11.598 91
mid left 151.137 | 11.605 90
mid center 150.547 | 11.479 93
mid right 150.745 | 11.491 92
bottom left 150.649 | 11.444 92
bottom center 150.416 | 11.444 93
bottom right 150.853 | 11.465 91
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