








Fig. S2. Fluorescence spectra of Laurdan and C-laurdan in LUVs show the spectral shift between different lipid environments at 23 °C. (A) Excitation spectrum
of Laurdan in DOPC LUVs (blue) and emission spectra in ESM/Chol (1:1) LUVs (green) and DOPC LUVs (red) (B) Excitation spectrum of C-laurdan in DOPC LUVs
(blue) and emission spectra in SM/Chol (1:1) LUVs (green) and DOPC LUVs (red).
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Fig. S3. GPs values of Laurdan and C-laurdan in DMSO as a function of temperature between 8 °C and 22 °C. Slopes are 0.025 units per 10 °C for Laurdan and
0.023 units per 10 °C for C-laurdan.
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Fig. S4. GPm analysis of GUV, GPMV, and PMS phases by two-photon fluorescence microscopy using Laurdan. (A) GUVs and GPMVs with two separated lipid
phases recorded in three channels (phase marker, Ch1, Ch2) and the resulting GPm image with a color bar indicating GPm scale. Composition of GUVs was
DOPC/SSM/Chol 2:2:1. Vesicles were imaged at 10 °C. (Scale bars: 10 �m.) (B) Laurdan GPm values of GUV and GPMV phases at 10 °C (black bars) as sampled from
GPm images. Error bars represent SD from n � 5. (C) GUVs and PMS with two separated lipid phases recorded in three channels and the resulting GPm image.
Composition of GUVs was DOPC/SSM/Chol 2:2:1. Vesicles were imaged at 20 °C. (Scale bars: 10 �m.) (D) Laurdan GPm values of GUV and PMS phases at 20 °C (black
bars) as sampled from GPm images. Error bars represent SD from n � 5.
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Fig. S5. GPm comparison of GUVs with GPMVs and PMS at two temperatures using C-laurdan (A) GPm values of unseparated GPMVs and phase-separated GUVs
at 20 °C and separated GPMVs and GUVs at 10 °C. (B) GPm values of unseparated and phase-separated PMS at 20 °C and phase-separated PMS and GUVs at 10 °C.
Error bars represent SD from n � 5.
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Fig. S6. PFA treatment of complex LUVs. LUVs were generated from total brain lipid extracts, treated with 25 mM PFA in PBS solution for 1 h at room
temperature, and stained subsequently with Laurdan and C-laurdan. GPs values were calculated. Error bars represent SD from n � 3. Double-sided t test did not
show significant changes of the membrane order after treatment.
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Table S1. Partitioning coefficients Kp of Laurdan and C-laurdan
between lipid phase and aqueous phase and coexisting
lipid phases

Kp;Lo/aq ��105� Kp;Ld/aq ��105� Kp;Lo/Ld �-�

Laurdan 58 � 15 47 � 13 1.24 � 0.47
C-laurdan 33 � 3.4 45 � 10 0.73 � 0.19

Kp;Lo/aq and Kp;Ld/aq as determined by equilibrium titration. Partitioning
between coexisting phases Kp;Lo-Ld as calculated from Kp;Lo/aq and Kp;Ld/aq (see
SI Text). Composition of Lo and Ld LUVs were POPC/ESM/Chol 25:35:40 and
70:25:05, respectively, according to de Almeida et al. (7). Errors represent SD
from n � 3.
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