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Table 1. “H NMR spectral assignments and Av,, splittings for PSM-d;,, at various temperatures

carbon Av/kHz*

peak | i |[7°C| 15 | 20 | 25 | 30 | 36 | 38 | 40 | 45 | 50 | 55
A 3 72.3]70.6 | 69.3 | 67.3
B 3 68.0 | 65.7 | 67.1 | 65.2 | 63.9
C | 246 63.2 ] 558 | 57.9
D | 79 63.7 [ 59.3 53.2
E 10 56.8 | 52.8 | 51.2]47.2
F 11 117.0 | 116.8 | 114.3 | 105.5|90.9 | 351 5474 488 | 452
G 12 51.6 | 46.3|42.8 | 39.5
H 2 438 148.014221394 365
I 13 38.9 377373

] 14 366 | 313 | 343|314 287
K 15 35.0 27.5[25.0]22.9
L 16 32.8 | 31.8 | 27.6 | 256 |13.6] 74 | 62 | 53 | 48 | 44

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 2. ’H NMR spectral assignments and Av,, splittings for PSM-d;, in binary mixture with
cholesterol X. = 0.15 at various temperatures

carbon AVQ/kHZ“

peak i T°C| 20 | 25 ] 30 | 35 ] 40 | 45 | 50 | 55
A 2-5 839 [81.0| 78772 | 729
B 6-9 76.5 | 74.8

C 10,11 102.3 1 95.3 193.2 62.2159.9]58.4 |56.7
D 12.13 64.2 515|476
E 14,15 51.9 14531 40.8 | 38.0
F 16 219 [210]193|147]116] 93 | 82 | 7.4

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.



Table 3. ’H NMR spectral assignments and Av,, splittings for PSM-d;, in binary mixture with
cholesterol X.= 0.2 at various temperatures

carbon Av/kHz*
peak i T7/°C| 20 25 30 35 40 45 50 60
A 2-9 114.5 | 110.1 | 107.7 | 99.7 8481796 | 769 | 706
B 10-13 977 | 96.1 | 93.3 | 89.2
C 14 81.3 | 78.1 | 749 | 67.5|61.2 | 58.7 26.6 | 53.1
D 15 40.5 | 42.2
E 16 184 | 174 | 157 | 135|110 83 | 6.8 | 4.9

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 4. ’H NMR spectral assignments and Av,, splittings for PSM-d;, in binary mixture with
cholesterol X = 0.25 at various temperatures

carbon Av/kHz*
peak i T7/°C| 20 25 30 35 40 45 50 60
A 2-7 114.3 | 113.1 | 110.1 | 106.7 | 101.2 | 93.4 | 89.0 240
B 8-12 993 | 97.8 | 95.7 | 93.3 | 91.0 | 85.1 | 81.8
C 13,14 799 | 775 | 752 | 70.2 | 66.2 | 63.1 61.8 | 594
D 15 51.3 1453
E 16 202 | 192 | 17.8 | 162 | 14.1 | 12.2|10.7| 9.2

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 5. *H NMR spectral assignments and Av,, splittings for PSM-d;, in binary mixture with
cholesterol X.=0.33 at various temperatures

carbon AVQ/kHZ“
peak i T/°C| 20 25 30 35 38 40 | 45 | 50 | 60
A 2-6 1132 | 111.7 | 109.7 | 107.4 | 105.7 | 104.8 | 99.7 | 97.4 | 91.0
B 7-10 973 | 946 | 92.4 | 91.2 | 87.9]85.8(80.2
C 11,12 100.4 | 98.9 | 87.1 | 84.1 | 82.1 | 80.3 |75.9|73.2|66.7
D 13 64.1]62.9]58.8
E 14,15 76.1 | 740 | 71.0 | 68.1 | 66.6 | 65.6 [ 6051575522
F 16 198 | 190 | 178 | 169 | 153 | 14.8 |[13.5]13.2]10.2

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.




Table 6. °"H NMR spectral assignments and Av,, splittings for POPC-d;, at various temperatures

carbon Av/kHz*
peak i 7/°C| 15 | 20 | 30 | 45 | 55
A 2-5 47.5 | 44.2
55.3 | 54.5|50.7
B 6-8 44.1 | 40.4
C 9 50.1 | 50.6 | 44.7 | 40.2 | 36.1
D 10 479 147.8 419 |37.2|334
E 11 42.5142.8 | 374 |32.6|29.1
F 12 39.0 | 389 | 33.729.2 | 25.8
G 13 33.2133.3|28.6|24.7|21.5
H 14 279 | 28.1|24.1 206|178
I 15 210 (210|179 | 153 |13.2
J 16 | 62 | 63 | 53 | 44 | 3.7

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 7. ’H NMR spectral assignments and Av,, splittings for POPC-d;; in binary mixture with
cholesterol X.= 0.2 at various temperatures

carbon Av/kHz*
peak i 7/°C| 15 | 20 | 30 | 40 | 45 | 60
A 2-7 77.5175.1|67.7]61.6|59.2|53.7
B 8-10 5431 53.7|48.2
63.5 | 60.4
C 11 65.9 49.4 1470 | 40.3
D 12 58.0 |1 50.0 | 44.6 | 42.1 | 36.0
E 13 53.150.0 | 42.7 | 37.8 | 36.0 | 30.5
F 14 44.6 | 41.5|35.4 | 31.7|29.3|25.0
G 15 33.0 | 31.1 | 26.2 | 22.6 |21.4 | 183
H 16 98 192 |73 |67 |61 | 49

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.



Table 8. ’H NMR spectral assignments and Av, splittings for POPC-d;; in binary mixture with

cholesterol X. = 0.33 at various temperatures

carbon Av/kHz*

peak i T/°C 15 20 25 30 35 38 40 45 50 60
A 2-5 106.1 | 103.3199.5|96.0 1924 | 87.4 | 85.0 | 80.3 | 74.7

66.5
B 6-8 71.0

100.5 | 97.3 | 93.2|89.5|85.7|80.7|78.3]|76.0

C 9 67.3

58.3
D 10,11 949 92 | 8778251790742 719|668 |61.7
E 12 90.0 | 86.7 | 822 |77.8|73.8168.2|662|608|554]|479
F 13 814 | 78.0 | 73.6169.5|655]|60.0|574 526474404
G 14 689 | 658 | 61.7|58.0|54.4 4977 (47.5|43.2|1390] 32.8
H 15 5277 | 499 | 464|433 |40.4|36.7 349 |31.6|28.3|23.8
I 16 143 | 135 | 1251161108 98 | 94 | 85 | 7.6 | 6.2

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 9. ’H NMR spectral assignments and Av,, splittings for PSM-d;/POPC 1:1 at various

temperatures
carbon Av/kHz*

peak I 7°C| 15 | 20 | 25 | 30 35 37 | 40 | 45 50 55
A 3 74.1 723 70.5 [ 70.2 1 69.7|68.2| 66.7 | 65.9
B 3 73.9 | 71.7 679 65.7 | 632 | 62.4]61.7|63.7] 62.0 | 61.3
C 4-7 : 60.2 | 57.5 | 56.2
D 2,89 63.0 | 60.0 | 59.2 |58.1 |55.7] 529 | 51.6
E 10 58.9 [ 57.6 | 61.4|55.6 | 52.7 | 52.0 | 52.1 | 50.5 | 49.34 | 48.8
F 11 47.5 |46.2
G 12 478 | 44.6 | 554 149.6 | 46.2 | 43.1 |50.5]48.1 | 45.2 | 43.8
H 2 49.8 145.542.21 |41.3140.5|42.0] 39.3 | 379
I 13 39.6 | 37.0 | 37.1 | 37.1|37.2|38.1| 35.8 |34.4
J 14 37.5|35.8 33.7 | 32.8 32.130.2| 28.0 |26.9

33.0 | 295

K 15 269 262256240 | 22.0 |21.2
L 16 73 167 |61 | 54| 50 |49 47|45 | 41 | 40

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.




Table 10. ’H NMR spectral assignments and Av,, splittings for EYSM/POPC-d;, 1:1 at various

temperatures
carbon Av/kHz*

peak i T/°C | 15 20 | 25 30 | 35 40 | 45 50 | 60
A 2-5 552 |54.5(529|51.0|488 |47.3|45.6 434
B 6-8 39.6
C 9 493 1473|1445 |42.6|40.7 | 364
D 10 56.8 | 51.2149.0 747 4449 37.6 | 33.5
E 11 419 39.6 | 37.2 | 35.0 | 33.1 | 29.3
F 12 4131396 |37.6 |356|33.3(31.5|294 258
G 13 3521343 (1320(30.1{28.1|263 246|214
H 14 3201296 | 28 266249234 121.5]1202|17.5
| 15 23.01(21.8120.7|195|182|17.1|16.0|15.0] 13.0
J 16 67 | 6.1 |57 |54 |50\ 48 |44 | 41 | 3.7

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 11. ’H NMR spectral assignments and Av, splittings for PSM-d,/POPC 1:1 with
cholesterol X. = 0.33 at various temperatures
carbon Av/kHz*

Peak i 7/°C | 15 20 25 30 35 | 38 | 40 | 45 | 50 | 60
A 3-9 111.0 | 109.1 | 106.6 | 103.2 199.9 | 97.5 1 95.2 | 91.6 | 87.2 | 79,5
B 10-13 99.7 1 95.8 | 919 | 89.1 |86.9 |84.2 844|814 |78.38
C 14 89.0 | 85.0 | 81.4 | 76.5 | 71.9 | 69.5 | 68.2 | 63.5
E 2 63.2] 62 [61.4]60.0 |58.6/52.0

734 | 704 | 66.2 | 62.3
F 15 59.0 | 55.3 1 53.7|50.8 | 47.1 | 40.2
G 16 186 | 173 | 159 | 144 | 134 124|120 | 109|100 | 8.3
“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.
Table 12. “H NMR spectral assignments and Avq splittings for EYSM/POPC-d3; 1:1 with

cholesterol X¢ = 0.33 at various temperatures

carbon Av/kHz*
Peak i 7/°C| 15 20 25 30 35 | 38 | 40 | 45 | 50 | 60
A 3-6 109.1 | 106.3 | 103.8 | 100.7 | 97.2 | 92.3 | 89.9 | 85.7 | 80.6
B 7-9 98.7 | 94.1 | 89.9 |85.5|83.4|79.2|75.1 e




C 10,11 93.4 89 |[85.1]80.177.4| 72 |67.9]60.0
D 12,2 93.6 |90.76 | 86.8 | 82.8 | 78.8 |74.0|71.5|66.9 | 62.7 | 54.6
E 13 83.6 | 81.1 | 77.4 | 732 169.2|64.2|61.8|57.6|53.6|45.7
F 14 704 | 68.2 | 644 | 60.5 | 57.0|52.7|50.7|46.9 |43.4 |36.8
G 15 525 | 503 | 474 | 443 | 414 |38.1 365 |33.7|309 260
H 16 13.8 | 132 | 124 | 115 | 108199 | 95 | 87 | 79 | 6.6

“ Quadrupolar splitting corresponding to 8 = 0° bilayer orientation.

Table 13. Summary of structural results for PSM-d;, and POPC-d;, components in binary
mixtures with cholesterol

7°C | D/A* [ (AYA* | @ /107K | a, /107K | LA | LJAY

PSM-dy, X,=0| 20 | 19.8 21.9 -0.3 0.9 164 | 184
30 | 19.1 23.0 -8.8 11.9 158 | 177

45 | 157 28.5 -4.0 6.5 128 | 143

55 | 149 30.4 -0.1 0.5 123 | 136

X.=0.15 20 | 189 23.0 -1.6 2.9 166 | 19.0
30 | 183 24.1 -5.3 6.5 16.1 | 184

45 | 172 26.0 -1.8 2.9 142 | 160

55 | 16.6 27.3 -7.0 7.9 139 | 155

X.=0.20 20 | 197 22.0 -1.0 2.0 167 | 189
30 | 193 22.8 4.8 6.2 164 | 185

45 | 172 26.0 -6.2 7.6 150 | 170

60 | 164 27.8 -0.6 1.4 143 | 16.0

X.=0.33 20 | 19.6 22.1 -0.6 1.7 163 | 186
30 | 194 22.7 -1.4 2.7 160 | 182

45 | 187 23.9 2.7 3.8 154 | 175

60 | 18.1 25.1 -1.9 3.2 148 | 169

POPC-dy, Xc= | 20 | 147 29.5 12.1 | 136
30 | 143 30.8 2.5 3.7 1.6 | 13.0

45 | 139 32.2 1Ll | 124

55 | 134 33.7 106 | 119




X.=0.20 20 | 168 25.9 138 | 155
30 | 16.1 273 35 4.6 13.3 14.8
45 | 153 293 12.5 14.0
60 | 147 31.1 119 | 133
X.=0.33 20 | 19.0 22.9 20 3.1 157 | 17.7
30 | 185 23.8 36 48 152 | 17.1
45 | 173 25.9 54 6.5 14.1 15.8
60 | 160 28.4 40 53 13.1 14.7

“ hydrocarbon thickness of one acyl chain (Eq. 10), ” average cross-sectional chain area (eq. 9), ¢ isobaric thermal
expansion coefficient parallel to the membrane normal (eq. 18), ¢ isobaric thermal expansion coefficient
perpendicular to the membrane normal (Eq 19), ¢ average chain length C3 to C15 (eq. 7), / estimated average chain
length C2 to C16 (eq. 8).



