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Scheme S1. Molecular structures of (from left to right) PSM, SSM, DPPC, and PSPC
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Scheme S2. Molecular structures of (from left to right) POPC, PLPC, PAPC and PDPC




Scheme S3. Molecular structures of (from left to right) DOPC, DLPC, DAPC and DDPC




Figure S1. The longest lifetime component (t1) of tPA is given for pure PSM (filled symbols, and for
PSM in unsaturated phosphatidylcholine bilayers (open symbols).
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Figure S2. The longest lifetime component (t1) of tPA is given for pure DPPC (filled symbols), and for
DPPC in unsaturated phosphatidylcholine bilayers (open symbols).
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Figure S3. The longest lifetime component (t1) of tPA is given for pure SSM (filled symbols), and for
SSM in unsaturated phosphatidylcholine bilayers (open symbols).
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Figure S4. The longest lifetime component (t1) of tPA is given for pure PSPC (filled symbols), and for
PSPC in unsaturated phosphatidylcholine bilayers (open symbols).
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Table S1
Sample

POPC
POPC/PSM (90:10)
POPC/PSM (85:15)
POPC/PSM (80:20)
POPC/PSM (75:25)
POPC/PSM (70:30)
POPC/PSM (65:35)
POPC/PSM (60:40)
POPC/PSM (55:45)

PLPC
PLPC/PSM (90:10)
PLPC/PSM (85:15)
PLPC/PSM (80:20)
PLPC/PSM (75:25)
PLPC/PSM (70:30)
PLPC/PSM (65:35)
PLPC/PSM (60:40)
PLPC/PSM (55:45)

PAPC
PAPC/PSM (90:10)
PAPC/PSM (85:15)
PAPC/PSM (80:20)
PAPC/PSM (75:25)
PAPC/PSM (70:30)
PAPC/PSM (65:35)
PAPC/PSM (60:40)
PAPC/PSM (55:45)

PDPC
PDPC/PSM (90:10)
PDPC/PSM (85:15)
PDPC/PSM (80:20)
PDPC/PSM (75:25)
PDPC/PSM (70:30)
PDPC/PSM (65:35)
PDPC/PSM (60:40)
PDPC/PSM (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

13.4+0.6
149+35
16.1+2.2
20.9+4.7
26.4+4.9
302+£1.8

13.0+0.8
153+0.2
19.0+1.0
20.8+3.5
253+0.6
346+09

12.8+0.5
13.7+0.6
19325
233+7.0
29.0+1.4
36.6+1.6

14.7+5.5
184+7.8
185+4.6
29.7+1.1
35.8+1.1
38.7+£0.9

f1

7.5%0.7

10.0+4.2
11.0+1.4
13.0+0.0
17.5+0.7
22.5+0.7

7.5%0.7
85+0.7
8.0+0.0
10.5+0.7
17.0+1.4
24.0+0.0

7521
80+14
8014
10.5+2.1
160+ 1.4
29.5+0.7

10.0+2.8
9.5+£35
13.0+4.2
185+2.1
35.5+0.7
49.0+1.4

a1l

25+0.7
40+£28
4014
35+0.7
45+0.7
6.0£0.0

25+0.7
25+0.7
2.0+0.0
25+0.7
4.0%0.0
5.0+0.0

20+0.0
2.0+0.0
1.5+0.7
25+0.7
3.0+0.0
6.0£0.0

25+21

20+14

3.0+14

3.0£0.0

6.5+0.7
11.5+0.7

T2

6.5+0.2
6.9+0.2
7.8+0.3
5.5+0.0
6.1£0.5
6.0+0.0
6.8+0.0
8.2+0.6
9.6+0.7

7.4+03
7.8+0.2
7.3+0.1
5.0+0.0
53+£0.2
6.1+0.4
6.2+0.3
7.6+0.4
10.5+0.2

56+1.1
6.4+0.1
6.8+0.4
44+0.1
46+0.0
5404
6.2+0.7
74%05
9.8+0.1

6.0£0.2
6.3+0.0
6.7+0.5
43+0.1
47+0.1
5.0%0.2
69+0.3
8.5+0.4
10.9+0.4

f2

50.5£3.5
455+35
440+14
82.5+0.7
77.0£0.0
78.0+2.8
71.5+0.7
60.0+7.1
53.5+0.7

27.0+2.8
26.0+0.0
44.5+49
785+2.1
75.0£0.0
71.0+1.4
66.5+4.9
61.5+0.7
46.0+1.4

47.0+15.6
42.0+4.2
37.0+14
75.5+3.5
77.5£0.7
71.0+1.4
65.0£4.2
57.5+35
445+0.7

345+0.7
36.5+6.4
405+2.1
69.0+5.7
69.0£2.8
67.5+0.7
55.0+£2.8
41.0+1.4
335+21

a2

345+£35
30.5+2.1
27.5+2.1
72.0+1.4
66.5+3.5
69.0+1.4
62.0£0.0
49.0+8.5
435+0.7

15.0+1.4
13.5+0.7
27.0+2.8
67.5+2.1
61.0+1.4
57.0+1.4
53.5+6.4
50.0+0.0
320+14

26.5+10.6
19.5+2.1
19.5+0.7
57.5+7.8
61.5+2.1
525+2.1
48.0+4.2
425+35
18.0+21.2

17.5+0.7
185+2.1
20.5+4.9
49.0+11.3
51.0+4.2
49.5+0.7
38.0+4.2
31.0+2.8
28.5+3.5

T3

3.4+£0.0
3.7+0.1
3.7+0.1
19+0.2
23+04
2.1+0.1
26+0.1
32+03
3.6+0.2

34+0.1
3.5+0.0
3.4+£0.2
2.0+0.0
1.9+0.4
25+0.2
26+0.1
28+0.1
36+0.1

22+0.5
2.2+0.6
2.8+0.1
1.5+03
1.6+0.2
19+0.6
23+0.6
2.7+0.5
3.2+0.2

24+£0.2
24+0.2
25+0.3
13+0.1
1.6+0.2
1.5+03
22+0.2
23+0.1
27+0.1

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

49.5+3.5
545+3.5
56.0+1.4
100+1.4
13.0+4.2
10.5+0.7
15.5+0.7
225+6.4
24.0+0.0

725+2.1
74.0+0.0
55.5+4.9
13.5+0.7
16.5+2.1
21.0+1.4
23.0+4.2
21.0+1.4
300+1.4

53.0+£15.6
58.0+4.2
63.0+1.4
17.0+1.4
15.5+0.7

36.5+24.7
24.5+6.4
26.5+4.9
26.5£0.7

65.5+0.7
63.5+6.4
59.5+2.1
21.0+8.5
21.5+6.4
19.5+4.9
26.5+0.7
235+2.1
17.5+0.7

a3

65.5+3.5
69.5+2.1
725+2.1
250+1.4
29.5+6.4
27.0£0.0
345+0.7
46.5+9.2
50.5+0.7

85.0+1.4
86.5+0.7
73.0£2.8
29.5+2.1
36.5£0.7
40.5+2.1
43.5+6.4
46.5+0.7
620+1.4

73.5+£10.6
80.5+2.1
80.5+0.7
40.5+7.8
37.0+14
46.5+2.1
49.5+49
545+3.5
61.0£0.0

82.5+0.7
81.5+2.1
79.5+4.9
48.0+12.7
46.5+6.4
485+2.1
59.5+3.5
63.0+2.8
60.0+2.8

5.0+0.0
52+0.1
55+0.0
5.8+0.1
6.4+0.2
6.7+0.1
79+0.6
102+1.1
129+0.7

45+0.2
4.6+0.0
52+0.1
52+0.0
56+0.1
6.4+0.3
7.0£0.5
9.6+0.6
143+0.5

3.7+03
3903
43+0.1
45%0.0
49+0.1
5703
7.0£0.8
9.6+0.1
15.9+0.6

3.6+0.0
3.8+0.1
42+0.1
46%0.1
52+0.2
59+0.1
9.8+0.4
16.8+0.2
23.0£09



Table S2
Sample

DOPC

DOPC/PSM (90:10)
DOPC/PSM (85:15)
DOPC/PSM (80:20)
DOPC/PSM (75:25)
DOPC/PSM (70:30)
DOPC/PSM (65:35)
DOPC/PSM (60:40)
DOPC/PSM (55:45)

DLPC
DLPC/PSM (90:10)
DLPC/PSM (85:15)
DLPC/PSM (80:20)
DLPC/PSM (75:25)
DLPC/PSM (70:30)
DLPC/PSM (65:35)
DLPC/PSM (60:40)
DLPC/PSM (55:45)

DAPC
DAPC/PSM (90:10)
DAPC/PSM (85:15)
DAPC/PSM (80:20)
DAPC/PSM (75:25)
DAPC/PSM (70:30)
DAPC/PSM (65:35)
DAPC/PSM (60:40)
DAPC/PSM (55:45)

DDPC
DDPC/PSM (90:10)
DDPC/PSM (85:15)
DDPC/PSM (80:20)
DDPC/PSM (75:25)
DDPC/PSM (70:30)
DDPC/PSM (65:35)
DDPC/PSM (60:40)
DDPC/PSM (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

253+19
16.9+4.2
247+6.4
22.6+4.0
35.8+23
41.2+19

21.9+5.0
25.7+2.4
40.0+0.8
41.4+£08
43.2+1.0
433+£0.8

38.5+0.6
39.1£0.3
42.4+0.1
425+0.2
43.1+0.0
44104

38.1+4.0
412+£0.2
41.8+1.1
42.8+1.0
42.8+0.9
436+0.1

f1

4.0%0.0
55+0.7
6.5+0.7
9.5+£0.7
19.0+8.5
37.0£9.9

6.5+0.7

9.5+35
44.5+0.7
53.5+21
62.0+1.4
64.5+3.5

255+13.4
39.5+£0.7
60.0+1.4
64.0£0.0
69.5+2.1
68.5+0.7

53.0+0.0
63.5£0.7
68.5+6.4
70.5£3.5
69.5+4.9
73.0£2.8

a1l

1.0+0.0
1.5+0.7
1.5+0.7
2.0+0.0
35+21
85+35

1.0+£0.0

1.0+0.0

6.0+0.0
10.0+0.0
16.5+0.7
20.5+2.1

20+14

45+0.7
12.5+0.7
17.5+0.7
235+2.1
28.0+1.4

6.5+0.7
15.5+4.9
23.5+0.7
25.0+2.8
26.5+3.5
315+£35

T2

72+18
8.0+0.7
9.7+0.9
52+0.0
5.1+05
6.1+0.4
6.5+0.8
8.8+0.4
11.5+0.9

7.7+£1.0
7.7+0.3
8.2+0.2
44+0.2
45+£0.2
7.0x0.4
10.8+1.2
13.9+0.2
15.0+0.3

6.3+0.1
84122
9.5+28
5.0%0.1
6.5+0.4
114+1.4
13.8+0.2
148+0.1
17.0+0.6

9.1+1.1
17.2+13
322+£38
7.0+0.4
124+3.8
150+1.1
154+0.1
15.8+0.2
16.4+0.2

f2

315+6.4
16.0+2.8
15.0+4.2
70.0+4.2
77.0£4.2
66.0+7.1
64.0+7.1
47.5+49
36.5+6.4

20.5+0.7
200+1.4
20.5+0.7
47.5+6.4
520+1.4
28.5+3.5
23.0+0.0
22.5+0.7
23.5+2.1

23578
19.0+2.8
17.5+7.8
34.0+4.2
26.0£0.0
20.5+0.7
22.0+0.0
220+1.4
240+1.4

21.5+0.7
21.0+4.2
440+7.1
21.5+2.1
22.0+4.2
235+6.4
22.0+2.8
23.5+4.9
21.5+2.1

a2

16.0+0.0
7521
6.5+2.1
55.5+3.5
65.0+7.1
51.0+85
50.0£8.5
35.0+1.4
285+2.1

6.5+0.7
6.5+0.7
7.0£0.0
29.5+4.9
33.0+14
21.5+35
17.0+2.8
18.5+0.7
21.5+0.7

7.0£0.0
6.5+2.1
55+£35
225+2.1
17.5+0.7
16.5+0.7
19.0+0.0
21.5+0.7
25.0+1.4

55+0.7
3.0+0.0
55+0.7
14.5+0.7
18.0+2.8
220+5.7
22.0+1.4
245+2.1
245+0.7

T3

29+0.1
34+0.1
36+0.1
24+0.1
2.1£0.2
2.7+03
2.8+0.4
3.5+0.0
3.8+0.2

2.0+0.0
2.1+0.0
23+0.0
1.8+0.1
1.7+0.2
20+0.1
25+0.1
2.7+0.0
2.8+0.1

20+0.1
23+0.0
22+0.1
1.8+04
20+£0.1
24+0.0
25+0.0
23+0.1
29+0.3

1.8+0.0
2.1+03
23+0.1
1.6+03
2.0+0.0
2.1+0.0
22+0.1
23+0.0
23+0.1

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

68.5+6.4
84.0+2.8
84.5+3.5
255+3.5
16.5+4.9
27.5+7.8
26.5+6.4
33.0+2.8
27.0+4.2

79.5+£0.7
80.0+1.4
79.5+0.7
46.0+5.7
380+14
27.0+2.8
23.5+21
15.5+0.7
120+1.4

81.0+14
81.0+2.8
82.5+7.8
40.5+9.2
345+0.7
19.0+1.4
14.0+0.0
8.5+0.7
7.5+0.7

78.5+0.7
79.0+4.2
56.0+7.1
260+1.4
14.0+5.7
8014
7.5+0.7
7.5%0.7
55+0.7

a3

84.0£0.0
925+2.1
93.5+2.1
44.0+4.2
335+78
47.5+9.2
48.0+£85
62.0+0.0
63.5+0.7

93.5+0.7
93.5+0.7
93.0£0.0
69.5+4.9
66.0+1.4
72.5+35
73.0+£2.8
65.0+0.0
580+1.4

93.0£0.0
93.5+2.1
94.5+3.5
75.0+1.4
78.0£0.0
71.0+£0.0
64.0£0.0
54.5+0.7
47.5+0.7

94.5+0.7
97.0+0.0
94.5+0.7
78.5+0.7
67.0£7.1
54.5+49
53.5+0.7
49.5+2.1
44.5+3.5

43+0.8
41+0.1
45+0.0
54+0.0
53+04
6.3+0.3
7.1£0.8
12.3+3.0
20.4+4.4

3.2+0.2
32+0.1
3.5+0.0
43+0.5
55+0.7
204+0.1
25.1+0.9
304+1.0
31.8+17

2.8+0.1

3403

3.4+0.0
122+4.4
17.8+0.0
28.3+0.6
30.5+£0.0
33.3+0.8
345+0.7

34+0.1

53+0.7
15.5+3.7
221+2.4
294+19
324+19
336+18
336+21
354+09



Table S3
Sample

POPC
POPC/DPPC (90:10)
POPC/DPPC (85:15)
POPC/DPPC (80:20)
POPC/DPPC (75:25)
POPC/DPPC (70:30)
POPC/DPPC (65:35)
POPC/DPPC (60:40)
POPC/DPPC (55:45)

PLPC
PLPC/DPPC (90:10)
PLPC/DPPC (85:15)
PLPC/DPPC (80:20)
PLPC/DPPC (75:25)
PLPC/DPPC (70:30)
PLPC/DPPC (65:35)
PLPC/DPPC (60:40)
PLPC/DPPC (55:45)

PAPC
PAPC/DPPC (90:10)
PAPC/DPPC (85:15)
PAPC/DPPC (80:20)
PAPC/DPPC (75:25)
PAPC/DPPC (70:30)
PAPC/DPPC (65:35)
PAPC/DPPC (60:40)
PAPC/DPPC (55:45)

PDPC
PDPC/DPPC (90:10)
PDPC/DPPC (85:15)
PDPC/DPPC (80:20)
PDPC/DPPC (75:25)
PDPC/DPPC (70:30)
PDPC/DPPC (65:35)
PDPC/DPPC (60:40)
PDPC/DPPC (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

152+2.4
17.6+0.5
34.0+24
42.1£0.3
45.5+0.3
46.7£0.1

16.9+4.8
27.4+3.4
35.8+15
42.7+1.7
45.7+0.2
469+0.1

17.9+48
20.2+6.3
41.7+33
46.2+0.4
47.5+05
48.6+0.1

23.5+0.8
286+7.4
35.8+7.7
41.1+£4.0
46.5+0.3
48.2+0.3

f1

45+0.7

4.0+£0.0
10.5+3.5
325+0.7
49.5+2.1
56.0+1.4

4014
3.0£0.0
9.0+x1.4
20.5£3.5
40.5+0.7
49.5+0.7

3.0+0.0

3.0£0.0
19.5+7.8
38.0+£28
52.0+1.4
59.0+1.4

3.0+0.0

55+35
15.0+7.1
27.0+7.1
47.0+0.0
58.0+1.4

a1l

1.5+0.7
1.0+0.0
1.5+0.7
6.0£0.0
120+1.4
16.5+0.7

1.0+0.0

0.0£0.0

1.0+£0.0

25+0.7

7.0+0.0
10.5+0.7

1.0+£0.0
1.0+0.0
25+0.7
55+0.7
10.0+0.0
13.5+0.7

0.5+0.7

05+0.7

25+0.7

40+14

9.0+0.0
13.5+0.7

T2

57+0.1
6.2+0.0
6.6+0.1
53+0.1
5.7+0.0
6.8+0.4
9.4+0.4
13.3+0.7
16.2+0.4

54+0.2
5.6+0.0
6.2+0.5
48+0.1
54+0.1
5.9+0.0
76+0.6
9.0+0.1
12.0+0.3

6.6+0.5
5.7+0.0
6.2+0.6
48+0.1
5.1+0.2
6.7+0.5
89+0.3
11.1+0.9
14.2+0.7

56+0.2
5905
8.0+0.1
4.8+0.0
5.2+0.0
6.5+0.3
86+1.0
10.8+0.9
13.6+0.3

f2

47.0+4.2
48.0+1.4
470+14
83.0+1.4
79.0£0.0
62.0+5.7
345+0.7
245+0.7
23.0+0.0

43.5+3.5
47.5+49
41.5+9.2
83.0+2.8
73.0+£28
66.5+0.7
385+7.8
28.5+0.7
22.0+0.0

20.0+1.4
36.0+0.0
325+6.4
70.0+1.4
69.5+3.5
44.0+9.9
26.0+0.0
20.5+2.1
19.0+0.0

300+14
34.0+5.7
20.0+0.0
69.5+2.1
67.5+0.7
50.5+6.4
350+7.1
245+0.7
20.5+0.7

a2

33.0£28
33.0+14
31.5+£0.7
69.5+0.7
65.5+0.7
49.5+49
28.0+1.4
20.5+0.7
19.0+0.0

300+£2.8
33.5+49
28.0+8.5
70.5+3.5
585+2.1
54.5+0.7
300+7.1
245+0.7
18.0+0.0

10.0+1.4
22.0+0.0
19.5+4.9
55.0+0.0
53.5+49
340+7.1
20.5+0.7
17.0+2.8
15.5+0.7

17.0+0.0
20.0+4.2
9.0£0.0
525+2.1
50.5+0.7
38.0+4.2
24.5+49
19.5+2.1
17.0+1.4

T3

3.2+0.2
3.4+0.0
3.5+0.0
19+04
24+£0.0
3.0+0.2
3.8+0.1
41+0.1
43+£0.0

3.0£0.1
3.1+0.0
3.3+£0.2
19+03
26+0.1
2.7+0.0
35+0.2
3.6+0.0
3.9+0.0

29+0.0
29+0.0
3.1+£0.2
23+0.1
24+0.1
29+0.2
3.3+£0.0
34+0.2
35+0.1

27+0.0
28+0.1
3.2+0.1
22+0.1
22+0.2
2.8+0.0
3.2+£0.2
34+0.1
35+0.1

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

53.0+4.2
52.0+1.4
53.0+1.4
12.5+0.7
17.0+0.0
27.5+2.1
325+0.7
25.5+0.7
20.5+0.7

56.5+3.5
52.5+49
58.5+9.2
140+4.2
24.0+2.8
245+0.7
41.0+4.2
31.0+14
28.5+0.7

80.0+1.4
64.0+0.0
67.5+6.4
27.0+1.4
27.5+3.5
36.0+2.8
355+2.1
27.0+1.4
22.0+1.4

700+1.4
66.0+5.7
80.0£0.0
28.0+2.8
27.0£2.8
345+0.7
37.5+£0.7
280+1.4
21.5+0.7

a3

67.0£2.8
67.0+1.4
68.5+0.7
29.0+1.4
33.5+£0.7
49.0+4.2
66.0+1.4
68.0+0.0
65.0+1.4

700+2.8
66.5+4.9
720+£85
29.0+4.2
41.0+£28
44.5+0.7
67.5+6.4
68.5+0.7
72.0+£0.0

90.0+1.4
78.0+0.0
80.5+4.9
44.5+0.7
46.0£4.2
63.5+6.4
740+14
73.0+1.4
710+14

83.0£0.0
80.0+4.2
91.0£0.0
46.5+2.1
49.0£0.0
60.5+3.5
71.5+£3.5
72.0+1.4
69.5+0.7

44+£0.0
47+0.1
5.0+0.1
53+0.0
57+0.1
87+13
18.2+0.3
27.0+0.9
309+0.4

41+0.1
43+0.1
45+0.0
48+0.1
54+03
7.8+0.5
13.2+1.7
222+0.3
27.0+0.5

3.7+£0.0
3.9+0.0
41+0.1
45+0.2
48+0.3
12.2+35
21.1+11
28.0+0.9
32.1+£06

35+0.1
3.9+0.0
42+0.1
47+0.1
57+1.2
9.9+35
155+3.9
25.6+0.2
31.5+£05



Table S4
Sample

DOPC

DOPC/DPPC (90:10)
DOPC/DPPC (85:15)
DOPC/DPPC (80:20)
DOPC/DPPC (75:25)
DOPC/DPPC (70:30)
DOPC/DPPC (65:35)
DOPC/DPPC (60:40)
DOPC/DPPC (55:45)

DLPC
DLPC/DPPC (90:10)
DLPC/DPPC (85:15)
DLPC/DPPC (80:20)
DLPC/DPPC (75:25)
DLPC/DPPC (70:30)
DLPC/DPPC (65:35)
DLPC/DPPC (60:40)
DLPC/DPPC (55:45)

DAPC
DAPC/DPPC (90:10)
DAPC/DPPC (85:15)
DAPC/DPPC (80:20)
DAPC/DPPC (75:25)
DAPC/DPPC (70:30)
DAPC/DPPC (65:35)
DAPC/DPPC (60:40)
DAPC/DPPC (55:45)

DDPC
DDPC/DPPC (90:10)
DDPC/DPPC (85:15)
DDPC/DPPC (80:20)
DDPC/DPPC (75:25)
DDPC/DPPC (70:30)
DDPC/DPPC (65:35)
DDPC/DPPC (60:40)
DDPC/DPPC (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

30.2+24
349+18
442+03
47.2£0.5
49.3+0.3
500+1.3

16.4+2.2
316+7.4
45.2+0.8
46.8+0.3
47.2+09
48.0+0.6

33.4+40
44.4+29
534+1.1
54.4+0.6
54.8+1.0
54.7+0.3

21.1+4.0
31.8+27
51.1+0.6
522+1.1
52.3+0.6
53.4+1.1
51.7+1.7
54.2+0.1

f1

4.0+0.0
6.0+1.4
19.5+0.7
45.0+4.2
58.5+3.5
61.5+2.1

4.0+0.0

75+£35
345+0.7
520+1.4
59.5+2.1
65.5+0.7

6.0+1.4
13.5+35
60.5+0.7
76.0£0.0
78.5+0.7
81.0+14

85+2.1
11.5+0.7
63.5+3.5
77.5+0.7
82.0+0.0
82.5+2.1
84.0+0.0
85.0£0.0

a1l

0.0+0.0

1.0+0.0

20+0.0

6.5+0.7
125+2.1
15.0+1.4

1.0+0.0

0.5+0.7

3.0+0.0

6.0£0.0

8.5+0.7
12.5+0.7

1.0+0.0

1.0+0.0

9.0+0.0

19.5+0.7
22.5+0.7
300+£2.8

1.0+£0.0

1.0+0.0

6.5+0.7
145+0.7
20.5+0.7
23.5+21
30.0+0.0
320+£28

T2

54+0.2
5.8+0.4
7.2+1.0
46+0.2
48+0.2
5.7+0.2
7.8+0.5
14.7+13
17.0+2.0

51+03
5.5+0.0
5.8+0.6
3.7+0.2
4.1+£0.0
5.0%0.2
6.2+0.2
7.6+0.6
114+19

6.7+0.1
13.2+3.9
18.7+1.6
46%0.1
51+0.1
8.7+0.9
13.8+0.0
145+13
17.5+0.1

72+17
3.5+0.1
40+£0.2
49+0.4
8.0+0.7
10.8+0.6
135+1.0
15.1+1.2
16.5+1.9

f2

26.0+5.7
285+2.1
19.5+6.4
69.5+0.7
68.0£8.5
46.0+2.8
23.0+1.4
15.0+0.0
16.0+0.0

305+2.1
30.0+1.4
305+6.4
63.0+1.4
57.0£4.2
340+14
220+14
17.0+1.4
15.5+0.7

18.0+0.0
11.5+2.1
10.0+0.0
42.0+2.8
39.5+£0.7
13.5+0.7
10.0+0.0
100+1.4
10.5+0.7

23.5+2.1
51.0+2.8
46.5+2.1
17.5+2.1
9.5+£0.7
9.0+0.0
9.5+0.7
10.0+0.0
9.5+£0.7

a2

15.0+4.2
17.5+2.1
10.0+4.2
55.5+0.7
55.5+9.2
39.0+4.2
21.5+35
10.5+0.7
11.5+0.7

13.0+1.4
13.0+0.0
13.5+35
42.5+0.7
37.0£28
27.0+2.8
20.0£0.0
160+ 1.4
12.5+0.7

6.5+0.7
3.0+14
2.0+0.0
27014
26.5+0.7
125+2.1
10.0+0.0
10.5+0.7
12.0+0.0

70+1.4
31.5+49
27.5+0.7
185+2.1
11.5+0.7
11.0+0.0
10.5+0.7
12.0+0.0
12.0+0.0

T3

2.8+0.1
3.0+0.1
33+£0.2
23+0.1
23+£0.2
2.7+0.1
3.1+£0.2
3.6+0.0
3.7+0.1

1.8+0.0
20+0.1
2.1+0.2
1.5+£0.2
1.5+0.0
1.8+0.0
20+£0.1
2.1+0.1
24+0.1

2.1+0.0
26+0.0
2.8+0.0
21+0.1
22+0.0
26+0.1
27+0.1
2.7+0.0
2.8+0.0

1.7+0.2
1.3+0.0
14+0.1
1.4+0.0
1.6+0.0
1.8+0.0
1.9+0.0
1.9+0.0
1.9+0.0

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

74.0+£5.7
71.5+2.1
80.5+6.4
27.0£0.0
260+7.1
34.0+2.8
320+£5.7
26.5+3.5
22.5+0.7

69.5+2.1
70.0+1.4
69.5+6.4
33.5+21
36.0£0.0
31.5+21
26.5+0.7
23.0+0.0
19.5+0.7

82.0£0.0
88.5+2.1
90.0£0.0
52.0+1.4
47.0£2.8
260+1.4
14.0+0.0
11.5+0.7
80+14

76.5+2.1
40.5+4.9
420+14
200+1.4
13.0+0.0
9.5+0.7
80+14
6.0+0.0
55+0.7

a3

85.0+4.2
82.5+2.1
90.0+4.2
43.5+0.7
44.0+£85
59.0+4.2
720+4.2
77.0+2.8
73.5+0.7

87.0+14
87.0+0.0
86.5+3.5
57.0+1.4
62.5+2.1
70.0+2.8
74.0£0.0
75.5+0.7
75.0£0.0

93.5+£0.7
97.0+1.4
98.0£0.0
73.0+1.4
725+0.7
79.0+1.4
70.5+0.7
67.0+1.4
57.5+2.1

93.0+1.4
67.5+4.9
71.5+0.7
75.0+1.4
745+£0.7
69.0+0.0
66.0+1.4
58.0+0.0
56.0+2.8

34+0.1
3.8+0.1
40+£0.1
4903
6.0£0.5
123+0.3
239+2.1
32.1+22
344+18

2.8+0.0
3.0+0.0
3.2+0.1
3.5%0.2
5316
17.8+0.8
26.1+0.7
299+1.4
33.5+£0.3

3.0£0.0
3.8+0.2
43+£0.2
5.1+0.6
9.1+17
342+11
43.2+0.7
44.9+0.8
46.6£0.5

3.0£0.5

40+0.1

6.1+£0.1
334+13
41.5+05
43.8+0.4
455+1.8
45.2+1.7
47.7+0.5



Table S5
Sample

POPC
POPC/SSM (90:10)
POPC/SSM (85:15)
POPC/SSM (80:20)
POPC/SSM (75:25)
POPC/SSM (70:30)
POPC/SSM (65:35)
POPC/SSM (60:40)
POPC/SSM (55:45)

PLPC
PLPC/SSM (90:10)
PLPC/SSM (85:15)
PLPC/SSM (80:20)
PLPC/SSM (75:25)
PLPC/SSM (70:30)
PLPC/SSM (65:35)
PLPC/SSM (60:40)
PLPC/SSM (55:45)

PAPC
PAPC/SSM (90:10)
PAPC/SSM (85:15)
PAPC/SSM (80:20)
PAPC/SSM (75:25)
PAPC/SSM (70:30)
PAPC/SSM (65:35)
PAPC/SSM (60:40)
PAPC/SSM (55:45)

PDPC
PDPC/SSM (90:10)
PDPC/SSM (85:15)
PDPC/SSM (80:20)
PDPC/SSM (75:25)
PDPC/SSM (70:30)
PDPC/SSM (65:35)
PDPC/SSM (60:40)
PDPC/SSM (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

383+15
32.1+3.8
42.7+19
48.5+0.6
49.4+0.3
50.6+0.7
52.1+1.1

42.6+6.4
46.1+0.9
46.2+23
48.4+0.5
48.7+0.2
50.8+0.9
52.0£0.7

28.1+2.6
380+1.2
46.5+2.7
48.7+2.0
49.9+0.8
52.8+4.8
51.3+0.6
52.0+0.6

30.6+10.3
51.1+5.1
44.1+2.2
48.4+0.5
49.1+0.7
50.2+0.4
51.2+0.7
52.1+£0.7

f1

7.0£0.0

8.5%0.7
225+2.1
525+2.1
64.0£0.0
72.5+0.7
73.0£0.0

9.0£2.8
145+0.7
35.0+10.1
54.0+2.8
65.5+2.1
73.0+0.0
76.5£0.7

4.0+0.0

7.5+0.7
16.5+2.1
450+7.1
63.5+0.7
73.3+£35
76.0+1.4
79.0£2.8

55+2.1
155+35
21.5+0.7
60.5+4.9
70.5+3.5
75.0£0.0
78.0+1.4
79.5+0.7

a1l

1.0+0.0

1.5+0.7

40+14
15.5+0.7
240+1.4
35.5+0.7
41.0£0.0

1.0+0.0

20+0.0

6.7+25
15.0£0.0
245+0.7
35.0+1.4
420+14

1.0+0.0
1.0+0.0
2.0+0.0
7521
17.0£0.0
30.3+£9.3
35.0+0.0
415+0.7

1.0+0.0

1.5+0.7

25+0.7
13.5+2.1
225+2.1
320+14
38.0+0.0
435+0.7

T2

69+0.3
8.1+0.5
6.7+0.7
73%0.6
9.6+0.4
15.0+0.4
17.0+0.6
194+16
228+13

7.6+1.2
9.1+1.1
6.5+0.1
7.7+0.1
9.9+0.6
136+13
15.7+0.4
18.8+0.9
21.0+1.1

7619
4.9+0.0
56+0.2
6.8+0.3
94+1.1
13.2+13
17.4+4.1
18.9+0.8
189+2.1

6.0£0.2
48+0.1
6.5+0.8
7.0x0.1
10.9+0.2
142+0.4
17.5+0.7
182+15
20.3+0.5

f2

41.0+£5.7
40.5+2.1
70.5£0.7
68.5+3.5
49.5+3.5
28.5+0.7
24.0+0.0
20.5+0.7
21.0+0.0

27.0+8.5
31.0+1.4
62.5+0.7
53.5+0.7
40.7+6.8
285+2.1
23.5+2.1
20.5+0.7
18.5+0.7

20.5+7.8
68.0+1.4
63.5+3.5
48.0+4.2
28.5+6.4
20.0+0.0
18.7+0.6
18.0+1.4
16.5+2.1

320+£28
64.0+2.8
47.0£2.8
45.0+1.4
22.0+1.4
19.0+1.4
18.0+0.0
17.0+1.4
17.0+0.0

a2

25.0+5.7
240+2.8
55.0+£2.8
53.5+49
39.0£5.7
26.5+0.7
26.0+1.4
26.0+0.0
26.5+0.7

15.0+7.1
16.5+0.7
48.0£0.0
40.5+0.7
347+£32
27.5+0.7
27.0+1.4
26.0+0.0
25.5+0.7

10.5+6.4
52.0+0.0
48.0+4.2
36.0+2.8
25.0+4.2
21014
23.3+3.2
22.5+0.7
23.0+1.4

16.5+0.7
46.0+2.8
33.0£4.2
32.5+0.7
21.0+0.0
21.0+0.0
21.5+0.7
23.5+0.7
24.0+0.0

T3

33+04
3.8+0.6
27+0.4
29+03
36+0.2
46+0.2
44+05
44106
52+0.1

3.5+0.2
4105
2.8+0.1
3.2+0.0
36+03
4105
40+0.4
42+0.5
43+04

32+0.1
2.2+0.2
24+0.1
29+0.2
33+£03
3.5+03
3.6+0.7
3.7+0.2
3.4+07

26+0.1
2.0+0.0
26+05
26+0.2
2.8+0.2
29+03
3.2+0.1
3.1+0.2
3.3+£0.2

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

59.0+£5.7
59.5+2.1
22.5+0.7
23.0+2.8
28.0+5.7
19.0+1.4
12.0+0.0
6.5+0.7
6.0£0.0

73.0+£85
69.0+1.4
285+2.1
31.5+0.7
243+35
17.5+0.7
10.5+0.7
7.0+0.0

5.0+£0.0

79.5+£7.8
280+1.4
29.5+35
355+2.1
27.0+1.4
16.5+0.7
80+£36
6.5+0.7
45+0.7

68.0+2.8
30.5+0.7
375+6.4
33.5+21
18.0+2.8
105+2.1
7.0£0.0
5.0+0.0
40+£0.0

a3

75.0+£5.7
76.0+2.8
440+£2.8
445+49
57.5+6.4
58.0+1.4
50.5+2.1
38.5+0.7
325+0.7

85.0+7.1
83.5+0.7
51.0£0.0
57.5+0.7
58.7+23
57.5+0.7
48.5+0.7
39.0+1.4
325+0.7

89.5+6.4
47.5+0.7
51.0+4.2
62.5+2.1
67.5+2.1
62.5+0.7
46.3+12.4
42.5+0.7
355+£2.1

83.5+0.7
53.0+2.8
65.0+£4.2
65.0+1.4
65.5+2.1
56.5+2.1
46.5+2.1
38.5+0.7
33.0+14

48+0.6
5.5%0.6
8.0+0.8
8.5%0.2
153+0.7
306+1.1
36.2+0.3
41.0+0.4
432+1.0

45+0.1

5.6+0.7

8917
12.0+0.5
21.2+4.8
30.8+1.0
36.1£0.9
41.2+1.0
439+09

40+£0.1

52+0.2

7.0£0.5
120+16
254+4.1
35.0+0.6
389+0.4
42.4+0.8
445+1.1

3.7+0.1

56+1.1
11.9+0.6
13.4+0.0
322+23
376+19
41.0+£0.1
43.3+09
448+0.4



Table S6
Sample

DOPC

DOPC/SSM (90:10)
DOPC/SSM (85:15)
DOPC/SSM (80:20)
DOPC/SSM (75:25)
DOPC/SSM (70:30)
DOPC/SSM (65:35)
DOPC/SSM (60:40)
DOPC/SSM (55:45)

DLPC
DLPC/SSM (90:10)
DLPC/SSM (85:15)
DLPC/SSM (80:20)
DLPC/SSM (75:25)
DLPC/SSM (70:30)
DLPC/SSM (65:35)
DLPC/SSM (60:40)
DLPC/SSM (55:45)

DAPC
DAPC/SSM (90:10)
DAPC/SSM (85:15)
DAPC/SSM (80:20)
DAPC/SSM (75:25)
DAPC/SSM (70:30)
DAPC/SSM (65:35)
DAPC/SSM (60:40)
DAPC/SSM (55:45)

DDPC
DDPC/SSM (95:5)

DDPC/SSM (90:10)
DDPC/SSM (85:15)
DDPC/SSM (80:20)
DDPC/SSM (75:25)
DDPC/SSM (70:30)
DDPC/SSM (65:35)
DDPC/SSM (60:40)
DDPC/SSM (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

17.6+7.9
39.6+15
46.9+0.2
49.7+1.0
53.8+0.3
55.7+0.4
56.7+0.1
57.3£0.2

47.3+23
529+0.2
56.2+13
56.4+0.2
56.2+0.0
56.2+0.4
56.5+0.4
57.8+0.2

46.4+0.1
57.6+0.7
57.4+15
57.6+15
57.9+14
58.0£0.7
58.5+0.4
58.7+1.0

183+25
60.3+0.6
58.6+1.0
58.3+0.1
55.9+1.8
56.9+0.9
58.4+0.6
58.0£0.2
58.0+0.5

f1

3.5+0.7

5.0+0.0

8.5+0.7
16.0+1.4
44.5+0.7
63.0£0.0
70.5+0.7
75.0£0.0

9.5+0.7
20.5+0.7
49.5+35
65.0+1.4
72.0+0.0
745+£0.7
77.5+0.7
79.5£0.7

9.0+0.0
52.0+5.7
69.5+0.7
77.5+0.7
78.5+0.7
79.0£0.0
80.0+0.0
81.0£0.0

10.5+2.1
710+14
82.5+35
83.5+0.7
86.0+2.8
85.0+1.4
85.5+2.1
85.0£0.0
86.0+0.0

a1l

0.5+0.7
1.0+0.0
1.0+£0.0
2.0+0.0
8.0+0.0
17.5+0.7
255+0.7
33.0£0.0

1.0+0.0

1.0+0.0

5.0+0.0

11.0+1.4
16.0£0.0
20.0+1.4
250+1.4
29.0+1.4

1.0+£0.0

55+2.1
14.0+0.0
23.0+1.4
28.5+0.7
33.0+14
37.0+14
40.5£0.7

1.0+0.0

85+0.7
19.5+3.5
26.0+1.4
31.0+4.2
320+£28
36.5+2.1
39.0£0.0
40.5+2.1

T2

56+0.1
4605
57+0.1
6.9+0.2
8.7+0.2
11.8+0.2
15.2+0.6
17.9+0.1
19.4+0.6

49+0.0
42+0.2
46+0.4
6.3+0.6
10.3+0.7
125+0.4
13.7+0.6
149+0.2
16.2+1.0

6.5+0.3
44+03
7318
13.0+0.4
153+13
17.2+0.2
18.4+0.7
18.7+0.8
19.4+0.7

85+0.3

3404

6.3+0.9

11.0+0.3
145+0.2
14.0+0.0
14.7+0.2
16.4+0.3
17.1+0.3
173+1.1

f2

21.0+1.4
69.5+10.6
57.0£0.0
52.0+0.0
450+1.4
28.0+0.0
21.5+0.7
19.5+0.7
18.0+0.0

29.0+0.0
47.0+2.8
440+£2.8
245+0.7
16.5+0.7
15.5+0.7
15.5+0.7
15.0+0.0
15.0+1.4

18.0+5.7
41.5+49
19.0+5.7
13.5+0.7
13.5+0.7
14.5+0.7
15.5+0.7
16.0£0.0
15.5+0.7

21.0+1.4
47.5+6.4
11.5+0.7
9.5+2.1
10.0+0.0
9.0+x1.4
11.0+1.4
11.0+1.4
11.5+0.7
11.0+0.0

a2

120+1.4
55.5+12.0
40.5+0.7
35.0+0.0
30.5£0.7
22.5+0.7
21.5+0.7
23.0+0.0
24.0+0.0

12.5+0.7
29.0+2.8
300+£2.8
21.5+2.1
15.0+0.0
16.0£0.0
17.0+0.0
18.5+0.7
19.5+0.7

6.5+2.1

26.0+4.2
16.0+5.7
120+1.4
15.0+1.4
18.5+0.7
20.5+0.7
22.5+0.7
24.0+0.0

55+0.7

28.5+4.9
14.0+2.8
11.5+0.7
13.0+0.0
13.5+0.7
15.5+0.7
16.5+0.7
18.0+1.4
17.0£0.0

T3

2.8+0.0
22+04
27+0.0
29+0.1
3401
3.7+0.0
39+0.1
40+0.1
41+0.1

1.7+0.0
1.6+0.0
1.6+0.2
19+0.2
23+0.1
23+0.0
23+0.1
23+0.0
24+0.1

2.0+0.0
1.8+0.1
22+0.2
26+0.1
26+0.1
2.7+0.1
2.8+0.2
28+0.1
3.0£03

1.9+0.0
1.2+03
1.7+0.0
1.7+0.0
1.9+0.1
1.7+0.0
1.8+0.1
19+0.1
2.0+0.0
2.0+0.2

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

79.0+1.4
27.0+113
38.5+0.7
40.0+0.0
39.0+1.4
27.5+0.7
15.5+0.7
10.0+0.0
7.0£0.0

71.0£0.0
43.5+2.1
350+£2.8
26.0+2.8
18.5+0.7
12.5+0.7
10.0+0.0
7.5%0.7

6.0£0.0

82.0+5.7
49.0+5.7
29.5+0.7
17.0£0.0
9.5+0.7
7.0+0.0
5.0+0.0
4.0+0.0
4.0+£0.0

79.0+1.4

42.5+9.2
17.0+1.4
9.0+x1.4
6.5+0.7
45+0.7
45+0.7
3.5+0.7
3.0£0.0
3.0+0.0

a3

88.0+1.4
44.0+12.7
59.0£0.0
64.0+0.0
67.5+0.7
69.5+0.7
60.5+0.7
52.0+1.4
43.0£0.0

87.5+£0.7
70.5+3.5
68.5+2.1
73.5+2.1
745+0.7
68.0+0.0
63.0+1.4
56.5+2.1
51.5+2.1

93.5+2.1
73.0+4.2
78.5+4.9
74.5+0.7
62.0£0.0
53.0+0.0
46.5£0.7
40.5+0.7
36.0+1.4

94.5+0.7
70.5+4.9
77.0£4.2
69.0+2.8
61.0+1.4
56.0+4.2
520+1.4
47.5+0.7
440+14
425+2.1

3.4+£0.0
44+03
6.2+0.2
8.7+0.1
13.2+1.1
28.3+0.2
39.1+04
43.7+03
46.7£0.1

27+0.0

7.1+0.6
13.6+0.4
30.1+24
388+1.1
42.7+0.2
442+£0.2
46.2+0.2
483+0.3

2.8+0.3

7.1+0.0
31.8+29
42.1+16
46.7+1.7
48.2+15
489+0.9
49.9+0.5
50.6+1.0

33+0.1

40%0.1
440+1.1
49.3+26
50.2+0.3
49.4+05
50.0£0.0
51.7+13
51.5+0.4
51.7+0.5



Table S7
Sample

POPC
POPC/PSPC (90:10)
POPC/PSPC (85:15)
POPC/PSPC (80:20)
POPC/PSPC (75:25)
POPC/PSPC (70:30)
POPC/PSPC (65:35)
POPC/PSPC (60:40)
POPC/PSPC (55:45)

PLPC
PLPC/PSPC (90:10)
PLPC/PSPC (85:15)
PLPC/PSPC (80:20)
PLPC/PSPC (75:25)
PLPC/PSPC (70:30)
PLPC/PSPC (65:35)
PLPC/PSPC (60:40)
PLPC/PSPC (55:45)

PAPC
PAPC/PSPC (90:10)
PAPC/PSPC (85:15)
PAPC/PSPC (80:20)
PAPC/PSPC (75:25)
PAPC/PSPC (70:30)
PAPC/PSPC (65:35)
PAPC/PSPC (60:40)
PAPC/PSPC (55:45)

PDPC
PDPC/PSPC (90:10)
PDPC/PSPC (85:15)
PDPC/PSPC (80:20)
PDPC/PSPC (75:25)
PDPC/PSPC (70:30)
PDPC/PSPC (65:35)
PDPC/PSPC (60:40)
PDPC/PSPC (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

355+5.1
54.1+19
58.1+0.9
589+0.4
59.9+0.3
60.5£0.0
62.2+0.4
61.4+0.5

16.5+0.5
385+33
60.9+0.2
62.3£0.2
62.5+0.8
62.6+1.0
63.7+0.8
64.4+1.0

455+1.1
58.3+0.6
61.3+0.1
61.9+0.5
62.6+0.8
63.0£0.5
63.9+0.5
63.8+0.1

13.6+4.2
509+1.8
54.8+0.0
55.3+0.9
55.5+0.7
56.3+0.1
56.3+0.9
57.1£0.8

f1

5014
21.5+35
58.5+0.7
69.5+0.7
75.0+0.0
78.0£0.0
78.5+0.7
825+0.7

3.3+06

45+0.7
49.5+2.1
61.5+0.7
73.0+1.4
780+14
80.0+0.0
81.0£0.0

8.0+0.0
325+21
58.5+2.1
70.5+0.7
76.0+0.0
78.5+0.7
82.0+0.0
83.0£0.0

120+2.8
30.5+£4.9
545+2.1
64.5+10.6
77.5+0.7
81.5+2.1
87.0+1.4
87.5£0.7

a1l

1.0+0.0

25+0.7
12.0+0.0
19.0+0.0
24.0+0.0
29.0+1.4
31.5+0.7
37.5+£0.7

1.0+0.0

1.0+0.0
7.0+0.0
11.5+0.7
19.0+1.4
240+1.4
28.5+0.7
31.5+£0.7

1.0+0.0

3.0£0.0

9.5+0.7
15.0+0.0
20.5+0.7
25.0+1.4
31.0+1.4
33.5+£0.7

1.5+0.7
1.5+0.7
3.5+0.7
50+£2.8
10.0+0.0
13.0+2.8
21.5+35
22.0+1.4

T2

6.7+0.1
6.4+0.2
7.2£0.2
8.9+0.1
11.4+0.4
15.0+0.1
16.1+0.5
18.7+0.4
188+1.3

75+0.1
52+0.2
59+0.0
7.7+0.4
9.1+£0.5
11.9+0.1
143+0.2
18.4+0.5
20.1+0.6

6.8+0.2
52+0.1
6.1+£0.2
9.4+0.9
11.6+0.2
15.1+3.1
16.9+0.6
185+13
199+1.0

54+0.2
3303
42+0.2
44104
47+0.4
5.5%0.5
6.1+1.1
8.0x0.7
79+0.4

f2

53.0+1.4
74.5+0.7
57.5+49
25.0+0.0
16.0+0.0
12.5+0.7
12.0+0.0
12.0+0.0
10.5+0.7

240+1.4
78.7+29
70.5+0.7
26.5+2.1
17.5+2.1
11.0+0.0
9.5+£0.7
9.0+0.0
9.5+£0.7

25.5+0.7
62.5+0.7
37.0£4.2
15.0+2.8
10.5+0.7
9.5+0.7
9.0£0.0
9.0+0.0
9.5+£0.7

43.5+2.1
48.5+0.7
36.0£2.8
23.5+0.7
18.5+4.9
12.0+0.0
9.5+0.7
7.5%0.7
7.0£0.0

a2

37.0+14
59.5+0.7
51.5+3.5
33.0+14
22.0+1.4
16.0+0.0
16.5+0.7
16.0£0.0
16.0+0.0

13.5+0.7
65.0+3.5
55.0+£0.0
29.5+4.9
22.0+2.8
145+0.7
12.5+0.7
11.5+0.7
12.0+0.0

13.5+0.7
49.0+1.4
345+35
15.5+3.5
42.5+43.1
11.0+1.4
11.0+0.0
12.0+0.0
12.0+0.0

145+0.7
22.5+0.7
19.0+0.0
180+1.4
17.5+0.7
16.5+0.7
15.0+1.4
13.0£0.0
12.5+0.7

T3

3.4+£0.0
2.7+0.0
3.0£0.2
34+0.1
39+0.1
42+0.0
4.1+£0.0
43+0.0
40+0.3

3.6+0.0
2.2+0.2
27+0.0
34+0.2
36+0.1
3.8+0.1
4.0+£0.0
41+0.1
42+0.0

3.2+0.1
24+0.1
2.8+0.1
34+0.1
3.4+0.0
3.5+0.2
3.6+0.0
3.6+0.1
3.7£0.0

1.2+0.0
0.8+0.0
09+0.0
09+0.1
09+0.1
1.0+0.1
1.1+0.1
1.2+0.0
1.1+0.0

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

470+14
20.0+0.0
21.0+1.4
16.5+0.7
145+0.7
13.0+0.0
10.0+0.0
9.5+0.7
6.5+0.7

76.0+1.4
18.0+3.5
26.0+0.0
245+4.9
20.5+0.7
160+ 1.4
13.0+1.4
11.0+0.0
9.5+0.7

74.5+0.7
29.5+0.7
305+£2.1
26.5+0.7
19.0+0.0
14.0+0.0
11.5+0.7
8.5+0.7
8.0£0.0

56.5+2.1
39.5+2.1
335+21
21.5+2.1
17.0+5.7
10.5+0.7
85+0.7
6.0+1.4
55+0.7

a3

63.0+1.4
39.5+0.7
46.0£2.8
56.0+1.4
59.0+1.4
59.5+0.7
54.5+0.7
53.0+1.4
455+0.7

86.5+0.7
343+38
44.0£0.0
63.0+5.7
66.5+2.1
66.5+2.1
63.5+2.1
60.5+0.7
56.5+0.7

86.5+0.7
50.5+2.1
62.5+3.5
76.0+2.8
725+0.7
68.5+0.7
65.0+1.4
57.0+1.4
54.5+0.7

85.5+0.7
76.5+2.1
80.0£0.0
785+2.1
77.5+£3.5
73.5+0.7
720+14
65.5+3.5
65.5+0.7

5.1+0.0

7.1+03
163+23
36.8+0.9
43.4+0.1
47.2+03
49.5+0.4
51.6+0.1
52.5+£0.7

45+0.0

5.1+0.0

6.5+0.4
32.8+13
409+0.3
47.6+0.3
50.5+0.0
53.0+0.4
54.5+0.6

4.1+£0.0

7.6+0.0
222+13
38.2+1.0
45.4+£0.1
496+1.1
51.6+0.1
54.4+0.8
549+0.1

3.0£0.0

3.5+03
17.5+29
31.1+14
36.6£6.3
43.7+0.1
46.8+1.0
49.5+16
50.7£0.2



Table S8
Sample

DOPC

DOPC/PSPC (90:10)
DOPC/PSPC (85:15)
DOPC/PSPC (80:20)
DOPC/PSPC (75:25)
DOPC/PSPC (70:30)
DOPC/PSPC (65:35)
DOPC/PSPC (60:40)
DOPC/PSPC (55:45)

DLPC
DLPC/PSPC (95:5)

DLPC/PSPC (90:10)
DLPC/PSPC (85:15)
DLPC/PSPC (80:20)
DLPC/PSPC (75:25)
DLPC/PSPC (70:30)
DLPC/PSPC (65:35)
DLPC/PSPC (60:40)
DLPC/PSPC (55:45)

DAPC
DAPC/PSPC (95:5)

DAPC/PSPC (90:10)
DAPC/PSPC (85:15)
DAPC/PSPC (80:20)
DAPC/PSPC (75:25)
DAPC/PSPC (70:30)
DAPC/PSPC (65:35)
DAPC/PSPC (60:40)
DAPC/PSPC (55:45)

DDPC
DDPC/PSPC (95:5)

DDPC/PSPC (90:10)
DDPC/PSPC (85:15)
DDPC/PSPC (80:20)
DDPC/PSPC (75:25)
DDPC/PSPC (70:30)
DDPC/PSPC (65:35)
DDPC/PSPC (60:40)
DDPC/PSPC (55:45)

Comparison of time-resolved fluorescence decays of tPA (1 mol%) in different bilayers at 23 °C

T1

15.2+0.8
453+3.8
60.3+0.1
61.4+0.3
63.3+0.1
64.3+0.3
62.0+1.6
64.5+1.0

9.3+0.3
56.6+0.3
60.4+0.5
60.1£0.0
61.5+1.0
61.8+0.0
62.1+0.7
62.2+0.9
62.2+0.1

142+5.2
59.1+1.4
61.4+1.1
61.2+0.2
62.2+0.9
63.2+0.5
64.1£0.3
63.8+0.2
64.1£0.0

40.3+19
59.4+0.2
61.1+0.6
61.2+0.1
60.9+0.4
61.9+0.6
62.1+0.1
61.7+0.5
62.4+0.3

f1

4.0+0.0

70+14
65.0+1.4
740+14
78.5+0.7
81.5+0.7
88.0+1.4
86.0+1.4

6.5+0.7
29.5+3.5
59.5+3.5
73.5+2.1
78.0+1.4
83.0£0.0
85.5+2.1
87.0+14
87.5+0.7

30.0+£35.4
355+2.1
72.5+3.5
85.5+0.7
85.0+1.4
87.5+0.7
87.5+£0.7
88.5+0.7
88.5+0.7

12014
63.5+2.1
79.5+3.5
840+14
88.5+0.7
88.5+0.7
89.5+0.7
90.5£0.7
90.5+0.7

a1l

1.0+0.0

1.0+0.0
11.0+1.4
16.0+1.4
200+1.4
255+0.7
42.0+5.7
355+£35

1.5+0.7
2.0+£0.0
55+0.7
10.5+0.7
13.0+0.0
18.0+1.4
22.0+0.0
245+0.7
260+1.4

11.0+14.1
2.0+0.0
11.0+1.4
22.0+0.0
23.5+0.7
32.0+14
340+4.2
38.0+5.7
41.5+35

1.0+£0.0

55+0.7
120+2.8
16.5+3.5
27014
255+4.9
30.0+2.8
385+£35
38.5+49

T2

6.7+0.1
43+0.0
50+£0.1
7813
8.6+0.9
123+0.8
16.8+1.3
19.1+1.7
19.4+0.2

56+0.1
29+0.0
40+£0.1
52+0.4
56+0.5
6.7+0.5
8.7+25
9.0+33
9.2+39
94+4.1

6.8+0.0
6.9+5.2
6.2+0.2
83+0.7
94+14
10.8+4.4
16.7+0.3
17.5+2.9
18.6+3.0
19.5+0.4

5.6+0.0
3.6+0.0
5.1+05
6.0+1.0
7.8+2.2
10.8+0.2
10.5+2.2
12.0+0.6
15.6+0.6
153+1.7

f2

21.0+0.0
79.0+2.8
64.0+£2.8
13.0+4.2
10.5+2.1
7.5%0.7
7.0£0.0
6.0+0.0
7.5+0.7

27.5+0.7
65.5+2.1
36.0+1.4
17.0£0.0
11.5+2.1
9.0+0.0
7.5+0.7
6.5+0.7
6.5+0.7
6.0+0.0

19.5+2.1

57.0£2.8
17.0£0.0
80+1.4

5.0+0.0
6.0£0.0
6.0+0.0
6.5+0.7
7.0+0.0
7.0£0.0

31.5+£0.7

43.5+0.7
155+2.1
85+2.1
70+14
5.5+0.7
6.0£0.0
6.0+0.0
6.0£0.0
6.0+0.0

a2

11.0+0.0
66.0+2.8
51.5+2.1
18.0+7.1
16.0+4.2
9.5+0.7
85+0.7
9.0+0.0
10.0+0.0

10.5+0.7
47.5+2.1
28.5+0.7
185+2.1
17.5+35
14014
11.5+35
12.5+35
13.0+4.2
13.5+4.9

6.5+0.7
30.0+12.7
11.0+0.0
9.0£0.0
9.0+x1.4
10.0+2.8
8.5%0.7
9.0£0.0
10.0+0.0
11.0+0.0

11.5+0.7
240+0.0
16.0+1.4
135+2.1
11.0+2.8
9.5+0.7

10.5+0.7
10.0+0.0
10.0+0.0
10.5+0.7

T3

3.1£0.0
19+0.1
24+0.1
3.1+03
3.1+£0.2
3.3+0.0
35+0.1
3.6+0.1
35+0.1

1.7+0.0
1.1+0.0
1.5+0.1
1.8+0.0
1.7+0.1
1.8+0.1
1.9+0.1
19+0.2
1.9+0.2
1.8+0.2

2.1+0.0
1.8+0.7
22+0.1
23+0.0
22+0.1
23+0.2
25+0.0
25+0.1
26+0.2
26+0.1

1.6+0.1
1.2+0.0
1.4+0.2
1.4+0.1
1.5+0.2
1.6+0.0
1.6+0.1
1.6+0.0
1.8+0.0
1.8+0.1

Each value is the average from at least two separate experiments + SEM. 1, lifetimes (ns); f, fractional intensites (%);
a, fractional amplitudes (%); TAV, intensity-weighted average lifetimes (ns).

f3

79.0£0.0
17.0+2.8
29.0+1.4
220+2.8
16.0+1.4
14.5+0.7
11.5+0.7
6.0+1.4
7.5+0.7

725+0.7
27.5+2.1
345+2.1
23.5+35
15.0+0.0
13.0+1.4
10.0+0.0
8014
6.5+0.7
6.0+0.0

80.5+2.1
41.0+£5.7
48.0+1.4
20.0+2.8
9.5+0.7
85+0.7
6.5+0.7
55+0.7
45+0.7
45+0.7

68.5+0.7
44.5+0.7
21.0£0.0
11.0+1.4
85+0.7
5.5+0.7
55+0.7
45+0.7
3.5+0.7
3.5+0.7

a3

89.0£0.0
33.0+2.8
480+1.4
71.5+6.4
68.0+2.8
70.0+0.0
65.5+0.7
49.0+5.7
54.5+3.5

89.5+0.7
51.0+2.8
70.5+0.7
75.5+3.5
725+2.1
73.0+1.4
700+£2.8
66.0+4.2
62.5+3.5
60.0+2.8

93.5+0.7
70.0+12.7
87.0+0.0
80.5+2.1
69.0+1.4
66.0+2.8
60.0+1.4
57.0+£4.2
51.5+49
47.5+£3.5

88.5+0.7
76.0+0.0
78.5+0.7
74.5+0.7
720+14
63.5+2.1
64.0+4.2
60.0+2.8
51.0+£2.8
51.0+5.7

3.8+0.0

43+0.0

7.1£1.0
40.8+1.0
46.7£0.5
50.9+0.5
54.0£0.0
55.9+0.5
56.9+0.1

2.8+0.0
2.8+0.1
188+ 1.5
37.2+19
45.2+1.2
48.8+1.3
51.8+0.1
53.9+0.0
54.7+0.4
55.3+0.1

3.0+0.0

33+£0.2
229+15
45.4+1.1
52.8+0.3
53.9+0.4
56.6+0.1
57.5£0.2
57.7+0.9
58.3+0.6

2.8+0.0

6.9+0.8
38.7+1.2
49.5+2.6
52.2+1.0
54.8+0.1
55.4+0.1
56.3+0.3
56.8+0.1
57.4+0.2



Table S9

Measured polydispersity and Z-average values for multilamellar vesicles prepared from PSPC and the
different unsaturated PC:s. The samples were hydrated and bath sonicates as described under Materials
and Methods. Each value is the calculated average based on 45 scans of one sample.

Sample Composition PDI Z-average (nm)
PSPC (100 %) 0.29 994
PSPC/POPC  (45/55 by mol) 0.42 822
PSPC/PLPC  (45/55 by mol) 0.36 1002
PSPC/PAPC  (45/55 by mol) 0.67 1235
PSPC/PDPC  (45/55 by mol) 0.54 423
PSPC/DOPC  (45/55 by mol) 0.34 918
PSPC/DLPC  (45/55 by mol) 0.29 844
PSPC/DAPC  (45/55 by mol) 0.18 502

PSPC/DDPC  (45/55 by mol) 0.44 304



Table S10. Phase transition enthalpies for PSM and DPPC, and for their mixtures with unsaturated
phosphatidylcholines. The lipid compositions were either 100 % PSM or DPPC; or 45 mol% saturated
phospholipid in 55 mol% unsaturated PC. The total lipid concentration was 2-3 mM. In all bilayer systems,
the molar enthalpy was calculated based on the saturated PC concentration only. DSC scans were recorded
between 0 and 70 oC, with a temperature gradient of 1 .C/min. Data analysis was performed with Origin
software. Since the peaks were broad, subtracting the correct baseline was not trivial, and will affect the
measured enthalpies (approximately + 20%).

Composition

Enthalpy (kJ/mol)

PSM
PSM/POPC
PSM/PLPC
PSM/PAPC
PSM/PDPC
PSM/DOPC
PSM/DLPC
PSM/DAPC
PSM/DDPC

DPPC
DPPC/POPC
DPPC/PLPC
DPPC/PAPC
DPPC/PDPC
DPPC/DOPC
DPPC/DLPC
DPPC/DAPC
DPPC/DDPC

26.5 (100%)
7.5 (28%)
6.6 (25%)
6.8 (26%)
8.7 (33%)

10.7 (40%)

17.0 (64%)

12.3 (47%)

14.0 (53%)

34.6 (100%)
7.6 (22%)
14.9 (43%)
17.3 (50%)
13.3 (38%)
8.6 (25%)
16.5 (48%)
12.1 (35%)
17.9 (52%)

The value in parenthesis is the percentage of the enthalpy relative to the pure saturated PC enthalpy.



