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1 SAS-model parameters of pure lipids

Table S1: Properties of pure lipid bilayers as published in [1]. Bilayer thicknesses have been updated. The
lower part of the table contains parameters used in fitting aLUV SAS data. These were taken from [2] and
fixed during the analysis.

DPPC MSPC SMPC PMPC MSM POPC SOPC

Dp [A] 39.0 396  39.7 374 413 3783 38.73
Dgp/2 [A] 19.5 19.8 19.9 18.7 206 189 194
D¢ [A] 14.3 14.5 14.6 135 164 1418 159
A [A?] 63.1 622 620 629 648 675 688
Opoly T 3.6 2.9 5.3 3.5 3.5 7.9 3.6
Vi [A3] 29.3 29.3 29.3 29.3  29.8 209  29.7
nw 9.7 113 12.8 12.1 9.6 16.64  15.1

Vp [A%]] 1232 1232 1232 11758 1336.3 12769 1333.1
Vi [A%] 328 328 328 328 274 320 328
TBR 044 044  0.44 044 032 045 044
TPON 0.3 0.3 0.3 03 032  0.29 0.3

r| 209 209 209 2.09 209 209 @ 2.09

12 0.8 0.8 0.8

V... Total lipid volume

V... Headgroup volume

rgp... Backbone volume fraction relative to the headgroup (Veg/Vy)

rpon... Phosphate group volume fraction relative to the headgroup (Veon/Vi)
r... Volume of a CHs-segment relative to CHy (Voms/Vorz)

r12... Volume of a CH-segment relative to CHy (Vor /Vemrs)



2 SAS-model parameters of asymmetric vesicles

Table S2: SAS-fitting parameters of al.UVs containing DPPCd62 as acceptor lipid and MSPC, SMPC, MSM,
POPC and SOPC donor lipids.
e [%] | MSPC SMPC PMPC MSM POPC SOPC

Total acc/don % 51 69:31 5941  62:38 54:46  64:36  61:39
In acc/don % 5 96:4 92:8 95:5 83:17  84:16 93:7
Out acc/don % 5| 45555  30:70  33:67 28:72  46:54  33:67
Dy [A] 30 370 381 361 409 367 373

Dy [A] 30 379 391 369 358 378 379
Din [A] 6| 180 185 180 200 181 182

DUt [A] 6 189 196 181 210 186  19.1

Dz [A] 50 132 135 132 148 133 134

D2t [A] 5/ 140 145 132 164 138 143
D (Al 20 2.6 2.9 25 27 8.3 2.5
Dyt [A] 20 8.1 8.2 8.0 1.9 2.5 7.8

A [A?] 5( 674 658 675 609  67.6  67.7
Aout [A2] 5/ 658 635 665 639 682 685
zie [A] 6| -141 -144  -141 -157  -142  -14.3

29ut [A] 6| 149 154 141 173 147 152
infout 14] 2.1 2.1 21 21 2.1 2.1
Znoc Al 10| -163  -168  -161 -180  -21.6  -16.2
2out C[A]| 10| 222 229 213 202 166 221
oy [A] | 10 2.2 2.0 20 2.0 2.5 2.0
o [A] 10 3.1 3.3 2.8 3.6 2.0 2.0
Zimooms ALl 10| 2193 <185 -19.1 210  -22.6  -19.2
oms A| 10 232 239 223 232 196 251
oot A 3.0 3.0 30 3.0 3.0 3.0
oo [A] 2.5 2.5 25 25 2.5 2.5
zons [A] 10 1.0 1.0 07 -26 1.0 -04
ooms [A] | 20 3.0 3.0 30 3.0 3.3 2.7
Tpoly %] 6 4.1 2.8 33 7.3 4.4 6.1
Viv.bound [A%] 6| 294 293 296 295 296 296
nir 6 9.5 6.5 90 80  16.8 9.0

nout 6| 157 152 158 111 9.0 204

R, [A]| 10 400 340 360 360 390 390

or [A] 10 110 90 90 120 100 100

Dy ... distance between head group (phosphate) and hydrophobic/hydrophilic interface

in/out Iy . .
2z fout | position of moiety x relative to the membrane center

in /out . . .
O’;n/ ?“%... Gaussian standard deviation of moiety x
R,,,... mean vesicle radius

OR... vesicle radius polydispersity
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Figure S1: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and
neutron scattering length density profiles for the systems DPPC® /MSPC®" and DPPC™® /SMPCeut,
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Figure S2: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and
neutron scattering length density profiles for the systems DPPC™ /PMPC®" and DPPC™® /MSMout.
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Figure S3: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and
neutron scattering length density profiles for the systems DPPC® /POPC°% and DPPC™/SOPCe"t,



3 SAS-model parameters of reference LUVs

Table S3: SAS-fitting parameters of symmetric reference LUVs containing 90% (in) or 30% (out) DPPC,
complemented by MSPC, SMPC, or PMPC.

MSPC SMPC PMPC
e [%] in out in out in* out
Dp [A] 3 399 396 | 397 39.30 | 3853 38.66
Dy [A] 3|1 353 351 35.1 34.78 | 34.77 33.92
2D¢ [A] 3 293 29.1 20.1 2884 | 2822 28.03
Dy [A] 20 3.0 3.0 3.0 3.0 33 29
A [A?] 2| 617 622 ] 621 627 63.7  61.7
255 [A] 8| 163 159 | 160 158 171 15.7
opp [A] | 20 25 25 25 25 25 25
zpen [A] 8 18.3 18.3 18.2 182 172 175
opon [A] 20 3.5 3.3 35 35 2.2 35
zonoicus [A] 18.8 19.0 20.1 19.3 222 18.6
ohnocms Al 3.0 3.0 3.0 3.0 3.0 3.0
orc [A] 25 25 2.5 2.5 2.5 2.5
ocus [A] 5 2.7 3.2 36 3.5 24 3.0
Tpoly %] 6 4.0 4.0 8.4 47 0.0 3.7
Vv bound [A3] 6 27.3 274 273 275 273 275
nyw 6 3.7 46 6.8 55 125 4.5
R, [A] 10 480 340 350 440 420 470
or [A] 10 130 200 130 140 170 160

Table S4: SAS-fitting parameters of symmetric reference LUVs containing 90% (in) or 30% (out) DPPC,
complemented by MSM, POPC, or SOPC.

MSM POPC SOPC
e [%] in out in out in out
Dg [A] 3] 387 41.29 394 384 399 387
Dyp [A] 3| 384 4079 | 348 346 | 351 355
2D¢ [A] 3] 287 321 | 200 284 | 294 290
Dy [A] 20 | 487 4.35 29 31| 287 326
A [A?] 2| 64.19 63.22 | 628 659 | 62.25 67.32
zpp [A] 81521 1728 | 157 16.1| 1627 16.68
opp [A]| 20| 25 25 25 25 25 25
zpen [A] 812004 209 | 183 17.7| 182 1827
open [A] | 20| 297 272 34 34 35 325
2choicus [A] 302004 209 | 220 184 2046 229
o norcns 1A 3 3 3.0 3.0 3 3
orc [A] 25 25 25 25 25 25
ocns [A] 5 4 4 31 35| 3.09 3.14
Tpoly %] 6| 391 6.19 36 69| 475 421
Viv.bound |A%] 6| 2828 28.68 | 290 27.3| 2821 29.28
ny 6| 783 681 | 11.0 49| 722 1458
R, A]| 10| 430 500 470 480 | 520 540
or [A]| 10| 120 150 190 170 190 170
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Figure S4: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and
neutron scattering length density profiles for DPPC-MSPC inner/outer leaflet symmetric mimics, as well as
DPPC-SMPC inner leaflet mimics.
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Figure S5: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and neutron
scattering length density profiles for DPPC-SMPC outer leaflet mimics and DPPC-PMPC inner /outer leaflet
symmetric mimics.
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Figure S6: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and
neutron scattering length density profiles for DPPC-MSM inner/outer leaflet symmetric mimics, as well as
DPPC-POPC inner leaflet mimics.
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Figure S7: SAXS and SANS data with fits (black lines); SDP volume probability, electron density and neutron
scattering length density profiles for DPPC-POPC outer leaflet mimics and DPPC-SOPC inner/outer leaflet
symmetric mimics.
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4 Gas Chromatography

Table S5: Calibration curves of all hydrocarbon chains occurring in the used lipids and the 3 most abundant
chains in MSM. In the last line the slope k of the linear fit is given.
pmol C14:0 | pmol (C16:0d | pmol C16:0 | pmol C18:0
0.002 19747 | 0.002 16043 | 0.002 17697 | 0.002 15594
0.004 36066 | 0.004 36370 | 0.004 31270 | 0.004 33143
0.015 110938 | 0.013 87194 | 0.014 114122 | 0.013 106044
0.030 276664 | 0.025 238040 | 0.027 266841 | 0.025 241047
0.059 596070 | 0.050 528481 | 0.055 558479 | 0.051 567215
0.118 994664 | 0.101 1064457 | 0.109 1064457 | 0.101 1079925
0.236 2046908 | 0.201 2768564 | 0.218 2423189 | 0.203 1877413
0.472 3768187 | 0.402 3779355 | 0.436 3600379 | 0.405 4021069
k [mol/count] 1.14E-07 9.31E-08 1.03E-07 9.99E-08

pmol C18:1 | pmol MSM C22:0 C23:0 C24:0
0.002 20803
0.004 42162

0.012 97706 | 0.013 9917 7228 6132
0.025 257572 | 0.025 13873 19961 13672
0.049 557266 | 0.051 30440 45868 30504
0.099 1064919 | 0.102 45564 69095 46701
0.198 2824137 | 0.204 115858 176708 116561
0.395 3773470 | 0.408 126005 181364 123150
k [mol/count] 8.94E-08 2.28E-06 1.49E-06 2.28E-06

=
o
>

Intensity [counts]
S

104 4

K

102 102 101
Fatty acid concentration [umol]

Figure S8: Calibration curves as given in tab. S5 and linear fits.
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Table S6: Results from GC-analysis of asymmetric vesicles.
DPPC" /MSPCeut
Cl16:0d  C14:0 C18:0 Xace  Xdon
Sample 1 | 205104 58523 41678
0.020 0.007 0.005 0.63 0.38
Sample 2 215107 61004 43908
0.021 0.007 0.005 0.64 0.36

DPPC* /SMPCout
C16:0d C14:0 C18:0 Xace  Xdon
Sample 1 409420 158486 125415
0.039 0.016 0.014 0.57 043
Sample 2 | 457413 177140 139695
0.043 0.018 0.016 0.56 0.44

DPPCin /PMPCOv
C16:0d C16:0 C14:0 Xace  Xdon
Sample 1 | 1590184 768008 643108
0.149 0.079 0.074 0.49 0.51
Sample 2 | 1616790 780218 654394
0.151 0.081 0.075 0.49 0.51

DPPCin /POPCeut
C16:0d C16:0 C18:1 Xace  Xdon
Sample 1 409420 158486 125415
0.029 0.011 0.009 0.59 041
Sample 2 | 457413 177140 139695
0.032 0.013 0.010 0.58 0.42

DPPC" /SOPCeut
Cl6:0d C18:.0 C18:1 Xace  Xdon
Sample 1 213421 46984 67409
0.020 0.005 0.006 0.65 0.35
Sample 2 | 234851 50921 72924
0.022 0.005 0.007 0.65 0.35

DPPC™™ /MSMout
C16:0d C22:0 C23:0 C24:0 Xace Xdon
Sample 1 213421 17259 26170 18423

0.049 0.035 0.037 0.037 0.57 043
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