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Scheme S1. Molecular structures of (from left to right) C16-cer, C18-cer, C24-cer, C18:1°%°-cer, C24:1*'*-cer, Cer-1-P,
C16-phyto-cer, C182°"-cer, C18-sphingadiene-cer and C18:1*'*-cer.
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Figure S1. Steady-state fluorescence anisotropy of
tPA (1 mol%) as a function of temperature in
POPC/XCer bilayers (60:15 by mol). N=2-3 + SD.
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F o cig1 % cor Figure S2. Steady-state fluorescence anisotropy of
+ 241150 cer tPA (1 mol%) as a function of temperature in
® (151 12¢ o POPC/PSM/XCer bilayers (60:15:15 by mol).
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Figure S3. Steady-state fluorescence anisotropy of
tPA (1 mol%) as a function of temperature in
POPC/PSM/XCer/Chol bilayers (60:15:15:10 by
mol). N=2-3 + SD.

G
B x Cl6-cer 1
g Cl8-cer
(88 g & C2a-cer |
(xxx3§ g B3 ]
iirg,
- %2 g 5
L % B o ® 1
£ §§ Lo L]
I i *x_®3 o L] -
i (] |
-| H T T T T T T T T T T T T T T T
i3 : Semmer
I . g iz, O Cer1-P |
L & o x
23 .
L 23 = I J
Ly E E % x e § _
o
L gE |
SEIPY: I
i . { { ]
! ¢ C18:19C cer 1
L +  C24:1015C cer 4
@ ® c18:1M112C cer
: g 5 ; I I . v C18-sphingadiene-cer -
L : * v ; £ |
o4 + ¥
g, TEezT? '
L : i 3 |
3 L3
i §§§:;§:§gnv§
I $eg {3 ¢ ]

10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55

Temperature°C




Table S1. Time-resolved fluorescence decays of tPA (1 mol%) in binary and ternary mixed bilayers at 23°C.

Sample T f1 o1 T2 fa 02 T3 fs a3 Tav
POPC/C16-cer 49.1+26 38731 148+1.1 274+07 45031 308=+21 56+£01 16.2+14 542+17 323%19
POPC/C18-cer 490+22 386x30 14614 28011 450%32 298+21 54+01 163+08 554x15 324+24
POPC/C24-cer 482+0.1 386x13 157+0.38 274+01 468=x12 334+03 56+01 146+01 509x04 322+03
POPC/C16-phyto-cer 42017 33.0x15 75+09 191+17 182x10 9.1+04 55+0.04 487+25 833x12 20.0x0.4
POPC/C18(20H)-cer 521 £3.7 435 +6.7 15.7 2.3 29.7+10 39.0+6.3 246 +£3.1 54+0.04 173+04 596%1.7 354+29
POPC/Cer-1- P 441+25 393x27 9615 19627 200x24 11.0+0.7 55+0.05 406+39 79.2%23 23517
POPC/C18:1%-cer 85+0.2 32723 235%20 5301 67.2%23 76.5%2.0 6.3 +0.09
POPC/C24:1"-cer 378+12 26732 81+12 20710 40.0%£50 231+34 20116
POPC/C18:1!*-cer 10.7+£05 148+ 2.6 8.7+13 59+0.1 852+26 91.2+14 6.6 +0.1
POPC/C18-sphingadiene-cer 9.3+04 25.1+0.6 16.7+0.8 5501 748%x0.6 83.2+0.8 6.5+0.1
POPC/PSM/C16-cer 525%£37 49.2x26 16.7+x14 265+15 311%25 21.0%26 56 £0.1 196+*29 622+38 352+34
POPC/PSM/C18-cer 493+50 446+38 18.0 =18 255+19 409 +£28 320 +£23 56 +0.2 143+17 499+28 334+43
POPC/PSM/C24-cer 48056 38.8x89 17450 24717 49.0%6.9 422+56 6.2 +0.1 121+35 403%7.0 31.8+58
POPC/PSM/C16-phyto-cer 479+11 41.0x06 9.6 0.7 208+20 20.0x32 10.8+1.6 54 01 389 x3.7 795+24 260x17
POPC/PSM/ C18(20H)-cer 524+£65 479x27 18917 27629 374x19 28127 57 £0.2 146 +23 528%41 36.3%£5.3
POPC/PSM/Cer-1-P 49.0+25 43517 122+14 228+23 26.0+3.0 156+2.2 57 +£0.1 303 +45 722+36 29.1+3.0
POPC/PSM/C18:1%*-cer 349+01 21.3+05 55+£0.1 159+04 256£05 147+0.1 6.0 £+0.1 529 +10 79.7+0.07 148+0.2
POPC/PSM/C24:1*"*-cer 393+23 305%56 10.7+1.6 10724 47.7%42 335+18 54 09 217 £1.7 557%0.2 225+0.8
POPC/PSM/C18:1*'*-cer 381+28 284zx81 8.6+3.2 185+24 38.0x18 23749 55 +0.7 334 +96 67681 196+1.0
POPC/PSM/C18-sphingadiene-cer 37.1+1.8 248%7.1 6.7+24 16.6+23 31.0+£37 189+5.7 57 +£0.7 440 +10.8 743+8.1 169+1.1

The bilayer composition was 60/15 (by mol) and 60/15/15 (by mol) for the binary and ternary mixtures, respectively. Each value is the
average of at least three independently repeated experiments (£SD). t, lifetime (ns); f, fractional intensity (%); a, fractional amplitude (%);

Tav, intensity-weighted average lifetime (ns).



Table S2. Time-resolved fluorescence decays of tPA (1 mol%) in binary and ternary mixed bilayers at 10°C.

Sample T1 i oy T2 fy oy T3 fs o3 T AV

POPC/C18:1*%-cer 50.3+20 42735 215%12 279+18 440+58 40.0x58 87+x04 13225 384+%50 35017
POPC/C24:1*"*-cer 51.7+14 484+57 255%40 289+16 40.0+46 375+21 84+05 115+12 369+26 376+19
POPC/C18:1*"*-cer 531+20 456+42 248zx13 298+21 449+56 436+%56 8705 95%14 314x43 38412
POPC/C18-sphingadiene-cer 50.6+1.7 476+13 219+19 25.0+26 357+34 334+36 85+04 165+29 446+5.1 345+23
POPC/PSM/C18:1*%-cer 524+12 43.0+31 232%15 29.0+06 472+33 46.0+26 88+03 96+02 307+12 372+12
POPC/PSM/C24:1*">-cer 531+08 452+30 235%19 284+08 441+25 426+%13 86+02 106+04 338x08 37401
POPC/PSM/C18:1*'*-cer 51.6+24 50.0+49 267+1.1 272+26 424+42 431+43 71+28 75+14 300+31 379+12

POPC/PSM/C18-sphingadiene-cer 52.4+3.6 483+7.7 258%37 273+40 439+70 454+83 78+25 77+31 286+%9.2 37.9+£22

The bilayer composition was 60/15 (by mol) and 60/15/15 (by mol) for the binary and ternary mixtures, respectively. Each value is the
average of at least three independently repeated experiments (SD). t, lifetime (ns); f, fractional intensity (%); a, fractional amplitude (%);

Tav, INtensity-weighted average lifetime (ns).



Table S3. Time-resolved fluorescence decays of tPA (1 mol%, 23 °C) in complex mixed bilayers containing cholesterol.

Sample T fy o1 T, f, o T3 fa o3 TAV
POPC/PSM/C16-cer/CHOL 503+ 1.0 363+95 107+ 19 219+ 37 311+73 215% 44 73+ 13 325+ 24 676%24 277+ 24
POPC/PSM/C18-cer/CHOL 475+28 358+21 1230%0.7 223+12 371+28 27.29+46 73+0.7 27.0+09 604+52 27.3+15
POPC/PSM/C24-cer/CHOL 441+36 351+426 133+22 211+28 425+16 336+23 7.0+0.8 223+33 53.0x45 260+14
POPC/PSM/C16-phyto-cer/CHOL 438+03 18.0%6.3 42+14 155+0.7 365+88 24.4+6.6 6.5+0.2 453+25 713%5.1 165+1.8
POPC/PSM/C18(20H)-cer/CHOL 476+25 40611 146+1.6 224+13 338+49 26.0x5.0 7.3+£04 255+3.9 59.3+6.6 28.8+0.7
POPC/PSM/Cer-1- PICHOL 500+04 268+48 69+12 172+03 358+51 27.0+3.9 74104 374+06 65926 223+1.2
POPC/PSM/C18:1%*-cer/CHOL 127+04 527+20 37619 69+02 473+20 62319 99+04
POPC/PSM/C24:1*"*-cer/CHOL 39.1+31 164+42 54+19 187+08 474+45 322+06 74+05 36.1 03 622+14 17.9+0.1
POPC/PSM/C18:1%!%-cer/CHOL 13.8+08 43.7+3.2 28.0+29 6.9+0.3 56.3+33 720+29 9.9+05
POPC/PSM/C18-sphingadiene-cer/CHOL 129+06 484+37 325%36 6.6+0.5 51637 675+3.6 9.7+0.7

The bilayer composition was 60/15/15/10 (by mol) for the quaternary mixtures. Each value is the average of at least three independently repeated

experiments (£SD). 1, lifetime (ns); f, fractional intensity (%); a, fractional amplitude (%); Tav, intensity-weighted average lifetime (ns).

Table S4. Time-resolved fluorescence decays of tPA (1 mol%, 10 °C) in complex mixed bilayers containing cholesterol.

Sample T fi oy T2 f, a T3 fs o3 Tav

POPC/PSM/C18:1%%-cer/CHOL 485+22 28.0+05 13.7+0.9 244+17 60.1+25 583+43 6.5+4.8 11.7+24 279+46 295+15
POPC/PSM/C24:1*"*-cer/CHOL 457+35 450x72 222%30 215+33 46550 48727 6.6+2.3 85+22 29.0+£0.3 311%12
POPC/PSM/C18:1*'**-cer/CHOL 50.7+09 31878 149+58 237+33 552+36 532+28 9.0+0.9 129+47 319%72 30.4+49

POPC/PSM/C18-sphingadiene-cer/CHOL 476+33 292+38 129+34 221+15 579%22 542+42 79+05 129+45 327+472 277+%20

The bilayer composition was 60/15/15/10 (by mol) for the quaternary mixtures. Each value is the average of at least three independently repeated

experiments (£SD). 1, lifetime (ns); f, fractional intensity (%); a, fractional amplitude (%); Tav, intensity-weighted average lifetime (ns).



