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analysis of X-ray and neutron small-angle scattering data that was developed by Kuļerka et al. 

[Biophys. J. 95, 2356 (2008)]. 
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1,2-dilauroyl -sn-glycero-3-phosphatidylcholine (diC12:0PC, DLPC) 
  

Figure S1:  
DLPC bilayers at 30

o
C. 

X-ray data were obtained 

using both ULV and ORI 

(gray data points) 

samples hydrated with 

H2O, while neutron 

scattering data were 

obtained from ULVs in 

different H2O/D2O 

solutions. 

 

 

Figure S2:  
DLPC bilayers at 20

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S3:  
DLPC bilayers at 30

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S4:  
DLPC bilayers at 50

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 
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Figure S5:  
DLPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

Tab. S1: DLPC bilayer parameters in the appropriate units (¡) for length, area and volume 

(uncertainty of +/- 2%). 

Figure S1 S2 S3 S4 S5 

Temp 30
o
C 20

o
C 30

o
C 50

o
C 60

o
C 

VL 991** 984** 991** 1004** 1011** 

VHL 331** 331** 331** 331** 331** 

RCG (0.48) 0.41* (0.48) 0.42* (0.48) 0.42* (0.48) 0.41* (0.48) 0.42* 

RPCN (0.27) 0.28* (0.27) 0.26* (0.27) 0.26* (0.27) 0.26* (0.27) 0.27* 

r (1.93) 1.95* (1.93) 1.93* (1.93) 1.95* (1.93) 1.95* (1.93) 1.96* 

r12  N/A N/A N/A N/A N/A 

DB 32.6 33 32.6 31 30.7 

DHH 29.8 30 29.6 29.6 29.6 

2DC 21.7 21.9 21.7 20.8 20.6 

DH1 4.06 4.04 3.93 4.44 4.47 

A 60.8 59.6 60.8 64.8 65.9 

zCG 11.8 11.9 11.8 11.5 11.4 

ůCG 2.51 2.5 2.45 2.59 2.59 

zPCN 15.9 16.4 15.8 15.6 15.4 

ůPCN 2.52 2.82 2.63 2.42 2.32 

zCholCH3 18.1 18.5 17.5 17.5 17.3 

ůCholCH3 2.98** 2.98** 2.98** 2.98**  2.98** 

zCH N/A N/A N/A N/A N/A 

ůCH N/A N/A N/A N/A N/A 

ůHC (2.44) 2.47* (2.44) 2.47* (2.44) 2.45* (2.44) 2.46* (2.44) 2.47* 

ůCH3 2.42 2.22 1.64 1.35 1.35 
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1,2-dimyristoyl -sn-glycero-3-phosphatidylcholine (diC14:0PC, DMPC) 
  

Figure S6:  
DMPC bilayers at 30

o
C. 

X-ray data were obtained 

using both ULV and ORI 

(gray data points) 

samples hydrated with 

H2O, while neutron 

scattering data were 

obtained from ULVs in 

different H2O/D2O 

solutions. 

 

 

Figure S7:  
DMPC bilayers at 30

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S8:  
DMPC bilayers at 50

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S9:  
DMPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 
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Tab. S2: DMPC bilayer parameters in the appropriate units (¡) for length, area and volume 

(uncertainty of +/- 2%). 

Figure S6 S7 S8 S9 

Temp 30
o
C 30

o
C 50

o
C 60

o
C 

VL 1100** 1100** 1115** 1123** 

VHL 331** 331** 331** 331** 

RCG (0.48) 0.42* (0.48) 0.42* (0.48) 0.43* (0.48) 0.42* 

RPCN (0.27) 0.29* (0.27) 0.28* (0.27) 0.29* (0.27) 0.29* 

r (1.93) 1.92* (1.93) 1.94* (1.93) 1.93* (1.93) 1.93* 

r12  N/A N/A N/A N/A 

DB 36.8 36.7 35.2 34.2 

DHH 34.9 34.5 32.2 32.2 

2DC 25.7 25.7 24.8 24.1 

DH1 4.61 4.44 3.73 4.02 

A 59.8 59.9 63.3 65.7 

zCG 13.6 13.6 13.2 13 

ůCG 2.31 2.37 2.43 2.5 

zPCN 18.1 18.3 17.2 17 

ůPCN 2.42 2.69 2.77 2.62 

zCholCH3 18.9 19 18.2 17.9 

ůCholCH3 2.98** 2.98** 2.98** 2.98** 

zCH N/A N/A N/A N/A 

ůCH N/A N/A N/A N/A 

ůHC (2.44) 2.45* (2.44) 2.46* (2.44) 2.45* (2.44) 2.45* 

ůCH3 2.37 2.55 1.93 1.92 
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1,2-dipalmitoyl -sn-glycero-3-phosphatidylcholine (diC16:0PC, DPPC) 
 

 

 

Figure S10:  
DPPC bilayers at 50

o
C 

X-ray data were obtained 

using both ULV and ORI 

(gray data points) 

samples hydrated with 

H2O, while neutron 

scattering data were 

obtained from ULVs in 

different H2O/D2O 

solutions. 

 
 

Figure S11:  
DPPC bilayers at 50

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S12:  
DPPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

1,2-distearoyl-sn-glycero-3-phosphatidylcholine (diC18:0PC, DSPC) 
 

 

 

Figure S13:  
DSPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions.
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Tab. S3: DPPC bilayer parameters in the 

appropriate units (¡) for length, area and volume 

(uncertainty of +/- 2%). 

Figure S10 S11 S12 

Temp 50
o
C 50

o
C 60

o
C 

VL 1228.5** 1228.5** 1237.5** 

VHL 331** 331** 331** 

RCG (0.48) 0.40* (0.48) 0.41* (0.48) 0.42* 

RPCN (0.27) 0.29* (0.27) 0.29* (0.27) 0.27* 

r (1.93) 1.95* (1.93) 1.95* (1.93) 1.95* 

r12  N/A N/A N/A 

DB 38.9 39 38.1 

DHH 38.4 38.6 34.6 

2DC 28.4 28.5 27.9 

DH1 4.97 5.08 3.36 

A 63.1 63.1 65 

zCG 14.7 14.8 14.7 

ůCG 2.19 2.23 2.35 

zPCN 19.6 19.7 18.9 

ůPCN 2.35 2.29 2.94 

zCholCH3 20.2 20.2 19.7 

ůCholCH3 2.98** 2.98** 2.98** 

zCH N/A N/A N/A 

ůCH N/A N/A N/A 

ůHC (2.44) 2.47* (2.44) 2.47* (2.44) 2.47* 

ůCH3 2.94 3.17 2.66 

 

Tab. S4: DSPC bilayer parameters in the 

appropriate units (¡) for length, area and 

volume (uncertainty of +/- 2%). 

Figure S13 

Temp 60
o
C 

VL 1348** 

VHL 331** 

RCG (0.48) 0.41* 

RPCN (0.27) 0.29* 

r (1.93) 1.92* 

r12  N/A 

DB 42.2 

DHH 43.3 

2DC 31.9 

DH1 5.74 

A 63.8 

zCG 16.4 

ůCG 1.96 

zPCN 21.9 

ůPCN 2.35 

zCholCH3 22.8 

ůCholCH3 2.98** 

zCH N/A 

ůCH N/A 

ůHC (2.44) 2.46* 

ůCH3 2.01 
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1-palmitoyl -2-oleoyl-sn-glycero-3-phosphatidylcholine (C16:0-18:1PC, POPC) 
 

Figure S14:  
POPC bilayers at 30

o
C. 

X-ray data were obtained 

using both ULV and ORI 

(gray data points) 

samples hydrated in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

Figure S15:  
POPC bilayers at 20

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S16:  
POPC bilayers at 30

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S17:  
POPC bilayers at 40

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 
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Figure S18:  
POPC bilayers at 50

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 
 

Figure S19:  
POPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

Tab. S5: POPC bilayer parameters in the appropriate units (¡) for length, area and volume 

(uncertainty of +/- 2%). 

Figure S14 S15 S16 S17 S18 S19 

Temp 30
o
C 20

o
C 30

o
C 40

o
C 50

o
C 60

o
C 

VL 1256** 1247** 1256** 1265** 1275.5** 1284** 

VHL 331** 331** 331** 331** 331** 331** 

RCG (0.48) 0.41* (0.48) 0.42* (0.48) 0.42* (0.48) 0.42* (0.48) 0.41* (0.48) 0.44* 

RPCN (0.27) 0.29* (0.27) 0.30* (0.27) 0.28* (0.27) 0.29* (0.27) 0.30* (0.27) 0.27* 

r (1.93) 1.93* (1.93) 1.91* (1.93) 1.94* (1.93) 1.91* (1.93) 1.93* (1.93) 1.92* 

r12  (0.81) 0.80* (0.81) 0.81* (0.81) 0.80* (0.81) 0.81* (0.81) 0.80* (0.81) 0.82* 

DB 39 39.8 39.1 38.7 37.9 37.7 

DHH 36.5 37.4 36.5 36 35.9 34 

2DC 28.7 29.2 28.8 28.6 28.1 28 

DH1 3.89 4.1 3.88 3.7 3.91 3.03 

A 64.4 62.7 64.3 65.3 67.3 68.1 

zCG 15.3 15.6 15.3 15.1 14.8 14.8 

ůCG 2.52 2.5 2.52 2.45 2.48 2.42 

zPCN 19.7 19.6 19.7 19.4 19.3 18.6 

ůPCN 2.83 2.6 2.9 2.88 2.81 3.21 

zCholCH3 20.7 20.6 20.8 20.4 20.3 19.9 

ůCholCH3 2.98** 2.98** 2.98** 2.98** 2.98** 2.98** 

zCH 9**  9**  9**  9**  9**  9**  

ůCH 3.05** 3.05** 3.05** 3.05** 3.05** 3.05** 

ůHC (2.44) 2.48* (2.44) 2.46* (2.44) 2.47* (2.44) 2.49* (2.44) 2.50* (2.44) 2.46* 

ůCH3 3.01 3.5 3.05 2.55 2.69 1.98 
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1-stearoyl-2-oleoyl-sn-glycero-3-phosphatidylcholine (C18:0-18:1PC, SOPC) 
 

 

Figure S20:  
SOPC bilayers at 20

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S21:  
SOPC bilayers at 30

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S22:  
SOPC bilayers at 50

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 

 

 

 

Figure S23:  
SOPC bilayers at 60

o
C. 

X-ray data were obtained 

using ULVs in H2O, 

while neutron scattering 

data were obtained from 

ULVs in different 

H2O/D2O solutions. 


