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A] Global analysis of the monomer and excimer fluorescence decays according to the
fluorescence blob model and equations for the molar fractions of the different pyrene species

The fluorescence decays of the pyrene monomer and excimer of the Py-NAFs and Py-Amylopectin
samples were fitted with Equations S1 and S2, respectively. Equation S2 includes the existence of
a short-lived excimer species, referred to as ES*. The ES* species is often encountered, when PEF
takes place in rigid environments such as along the oligosaccharide backbone. Excellent fits were
obtained with 3 values smaller than 1.3 and residuals and autocorrelation of the residuals
randomly distributed around zero as shown in Figure S1.
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The parameters, A2, 43, and 44 in Equation S1 and S2 are expressed in Equations S3a-c.
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<n> in Equation S3b represents the average number of ground-state pyrenyl labels present in a
blob. kviob and ke describe the rate constant for the slow diffusion of two AGUs bearing a pyrenyl
label in a same blob and the rate constant for the exchange of ground-state pyrenes between blobs,
respectively. [blob] is the local concentration of blobs inside the macromolecular volume.

The fluorescence blob model (FBM) was first applied to a series of pyrene-labeled amylopectin
and NAFs with floating k2, the rate constant for the rapid rearrangement between two pyrenyl
labels in close proximity prior to PEF. The k2 values of the pyrene-labeled amylopectin and NAF
samples obtained at different NAF(56) concentrations were averaged. The average k2 values
obtained for each polysaccharide are listed in section E. The FBM analysis of the decays was
repeated with the average k2 value fixed in the analysis.

Equations S4-S6 provide the expressions for the molar fractions of the pyrene species determined
from the analysis of the monomer decays. The molar fractions fudiff, fMfree, and fuk2 are expressed
in Equation S4-S6, where all parameters have been defined in the main text.
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The molar fraction fmfee determined with Equation S5 was used to calculate the number of
structural units present in a blob (Nviob™P) as described by Equation 3 in the main text.

Similarly, the molar fractions of the pyrene species detected in the excimer decays was retrieved
by applying Equation S2. The expressions of the molar fractions fkditr, fek2, fEo, and fegs are given
in Equations S7-S10.
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The contribution of each pyrene species in the monomer and excimer decays were combined to
determine the molar fraction of faifs, fk2, firee, and feo as shown in Equation S11-S14. Since the short-
lived species ES* in Equation S2 emitted with a short decay time of 3.5 ns and disappeared rapidly

after excitation, the contribution of the short-lived species was not included in the derivation of
the molar fractions.
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B] Example of a fit of the fluorescence decays
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Figure S1. Example of the fit of the fluorescence decays of the pyrene monomer (left, Aem = 375
nm) and excimer (right, Aem = 510 nm) for Py(4.2)-Amylopectin labeled with 4.2 mol% of PyBA
in DMSO. »* = 1.16, Aex = 346 nm.

C] Plot of 1 as a function of mass concentration of amylopectin
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Figure S2. Plot of the (O) reduced and (@) inherent viscosity of amylopectin in DMSO at 25 °C
as a function of amylopectin concentration.



D] Observation of a constant Ii/Iv ratio over a wide absorbance range for Py(6.7)-NAF(56)
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Figure S3. Plot of the /r/Im ratio as a function of absorbance for Py(6.7)-NAF(56) in DMSO.
E] List of parameters retrieved from the fluorescence decay analysis

Table S1. Parameters retrieved from the fluorescence decays of Py(0.004)-NAF(56) at different
concentrations of NAF(56) and Py(0.004)-NAF(56) analysed with the biexponential function
given in Equation S15.

[Py*],, =04 xexp(=t/ 1)+, xexp(—/ T,) (S15)

wt % ol Ti(ns) | o | T2(ns) | %2
0.1 0.14 203 [0.86 | 100.1 | 1.13
1.2 0.15 259 [0.85] 99.5 | 1.11
4.3 0.13 31.6 [ 0.87 | 100.8 | 1.08
4.4 0.15 259 10.85] 100.4 | 1.09
8.3 0.15 23.5 [0.85] 100.7 | 1.02
8.4 0.14 27.8 10.86| 1009 | 1.17
13.6 | 0.15 23.6 | 0.85] 102.9 | 1.08
152 | 0.15 246 |0.85] 103.8 | 1.11
163 | 0.14 223 10.86] 105.2 | 1.09
219 | 0.15 233 |0.85] 110.5 | 1.14
23.0 | 0.15 293 10.85] 109.5 | 1.20
423 | 0.17 26.5 10.83] 1269 | 1.06




Table S2. Parameters retrieved from the global FBM analysis of the monomer decays with the
program globmis90sbg-2 for Py(4.1)-Amylopectin and Py(6.6)-NAF(56) at different NAF(56)
concentrations in DMSO with Equations S1 and S2.

Sample wt % | fudifr | fufee kbiob <n> Ji2 ke[blob] | x2
(x107s™) (x10%s7)
0.0 | 0.841 | 0.047 1.488 | 0.65 | 0.112 9.27 1.16
0.1 | 0.835 | 0.062 1.547 | 0.71 | 0.104 10.42 1.11
1.2 | 0.836 | 0.044 1.405 0.74 | 0.120 9.87 1.17
49 | 0.825 | 0.050 1.092 | 0.82 | 0.125 10.92 1.13

Py(4.1)-- 8.6 | 0.802 | 0.040 | 1.311 | 0.81 | 0.158 10.36 | 1.05
Amylopectin 17767179785 | 0.041 | 1.250 | 0.88 | 0.175 | 1081 | 1.07
(220) 166 | 0.771 | 0.036 | 1.036 | 1.12 | 0.193 932 | 1.12

199 | 0.751 | 0.040 | 0917 | 124 | 0210 | 845 |1.17
225 | 0731 | 0.035 | 0.862 | 1.50 | 0234 | 7.81 | 1.10
260 | 0.724 | 0.072 | 0.893 | 145 | 0204 | 7.09 | 121
278 | 0.685 | 0.060 | 0.820 | 1.58 | 0255 | 692 | 1.11
30.8 | 0.681 | 0.074 | 0.766 | 1.78 | 0245 | 679 | 1.22
328 | 0.647 | 0.059 | 0.751 | 183 | 0294 | 546 | 1.23
345 | 0673 | 0.081 | 0.784 | 1.89 | 0247 | 667 | 1.09
36.6 | 0.646 | 0071 | 0.774 | 1.93 | 0282 | 7.58 | 1.09
*413 | 0.607 | 0.107 | 0835 | 2.00 | 0287 | 953 | 112
0.0 | 0.826 | 0.006 | 1327 | 1.10 | 0.168 | 9.89 | 1.17
0.1 | 0.821 | 0.003 | 1345 | 1.11] 0176 | 10.03 | 121
05 | 0.817 | 0.014 | 1374 | 1.10 | 0.170 | 1022 | 1.25
13 | 0.805 | 0.007 | 1249 | 1.17 | 0.189 | 945 |1.19
19 10799 | 0012 | 1292 | 1.16 | 0.190 | 985 | 1.10
22 10800 | 0.007 | 1259 | 1.18 ] 0.193 | 975 | 1.14
Py(6.6)- 62 | 0769 | 0.000 | 1.185 | 122 | 0231 | 898 | 1.08

k=2.1x108s!

NAF(S6) ™03 [ 0748 | 0.004 | 1.162 | 1.30 | 0248 | 930 | 1.11
108 | 0763 | 0.007 | 1224 | 129 | 0230 | 922 | 123
o 010t | 12:6 | 0773 [0.004 | 1181 | 134 ] 0222 | 007 | L12

14.7 | 0.742 | 0.005 1.095 1.49 | 0.253 8.49 1.12
14.8 | 0.733 | 0.004 1.090 1.51 | 0.263 8.37 1.10
17.5 | 0.719 | 0.003 0.919 1.85 | 0.279 6.73 1.18
19.5 | 0.703 | 0.005 0.892 2.08 | 0.292 6.50 1.14
20.7 | 0.677 | 0.008 0.852 222 | 0315 6.26 1.16
21.7 | 0.674 | 0.002 0.847 2.27 | 0.324 5.61 1.11
243 | 0.672 | 0.009 0.819 241 | 0.319 5.05 1.13
27.1 | 0.669 | 0.013 0.749 2.63 | 0.318 5.73 1.14
289 | 0.668 | 0.011 0.783 2.67 | 0.321 3.55 1.09
36.0 | 0.633 | 0.012 0.792 2.775 | 0.355 3.70 1.05

*The decay was fitted with globmis90obg-2.



Table S3. Parameters retrieved from the global FBM analysisof the monomer decays with the
program globmis90sbg-2 for Py(5.8)-NAF(20) and Py(5.8)-NAF(8) at different NAF(56)
concentrations in DMSO with Equations S1 and S2.

Sample wt % | fudifr | fupiee kbiob <n>| fi ke[blob] x2
(x107s™) (x10%-1)
0.0 | 0.815 | 0.014| 1204 | 1.04|0.172| 9.66 1.14
0.1 | 0.834 | 0.006| 1237 |1.05]0.160| 9.35 1.16
12 | 0814 |0.016| 1315 |1.02]0.170| 10.06 | 1.10
50 | 0.808 | 0.013| 1282 |1.03]0.179| 9.99 1.06
86 | 0.780 | 0.014| 1.130 | 1.14]0205| 9.65 1.14
Py(5.7)- 119 | 0779 |0.014| 1.086 |122]0207| 9.13 1.16
NAF(20) 168 | 0752 |0.010| 0959 | 1380238 | 7.46 1.18
202 | 0741 |0.019| 0974 | 1.44|0240| 745 1.00
2240727 [0.016] 0950 |153]0257| 630 | 1.17
k=1.8x10%s ™! 535770607 10.034 | 1.006 | 1.57 | 0269 |  6.66 | 125
278 | 0687 |0.031| 0975 | 1.66|0282| 5.49 1.16
29210704 [0.011| 0945 | 1.61|0285| 444 | 115
322 ] 0.687 |0.020| 1.038 | 1580282 5.06 1.16
335 | 0.688 | 0.020| 0983 | 1.66|0292| 3.90 | 1.8
3721 0.704 |0.027| 0971 | 1.66 | 0268 | 5.66 1.28
0.1 | 0.802 |0.041| 1335 |1.01]0.156| 9.33 1.29
0.9 | 0.801 | 0.030| 1441 |0096]0.169| 957 121
48 | 0.780 | 0.032| 1353 |0.970.188| 9.49 1.17
95 | 0.752 | 0.031| 1289 |1.03|0217| 9.19 1.18
Py(5.8)-NAF8) [ 129 | 0.735 [ 0.026 | 1.131 1.15]0239 | 8.32 1.22
16.6 | 0735 | 0.034| 1.168 | 1.19]0231| 9.00 | 1.10
199 | 0735 |0.033 | 1.177 | 123]0232| 9.18 1.14
k=2.0<10%s7" 7555 [ 0702 |0.036| 1.070 | 129]0262| 7.79 1.12
262 | 0688 |0.073| 1.173 | 1.19]0239| 854 | 1.29
2420692 [0.050| 1.189 | 1220258 7.77 1.10
311 | 0.682 |0.042| 1.090 | 1.26|0276| 6.46 122
33.6 | 0.687 | 0.039| 1018 | 1.36]|0274| 6.08 1.25
348 | 0.665 | 0.042| 1.069 | 1320292 547 1.17
372 ] 0.596 | 0.058 | 0934 | 1.45|0346| 5.69 122




Table S4. Parameters retrieved from the global FBM analysis with the program globmis90sbg-2
for the excimer decays of Py(4.1)-Amylopectin and Py(6.6)-NAF(56) at different NAF(56)
concentrations in DMSO with Equations S1 and S2. tes was fixed at 3.5 ns in the analysis.

Samples wt % (EESO) (1:“ SL) Seages | feagEL | fER2 JEeE0 Es | fEEO EL JEs x2
00 | 504 0.662 0.088 | 0.093 0.157 | 1.16

0.1 | 49.3 0.632 0.079 | 0.105 0.184 | 1.11

12 | 485 0.625 0.089 | 0.090 0.196 | 1.17

49 | 485 0.604 0.092 | 0.087 0218 | 1.13

Py(4.1)- 8.6 | 47.8 0.576 0.114 | 0.060 0.250 | 1.05
Amylopectin | 11.8 | 47.5 0.553 0.123 | 0.051 0.273 | 1.07
(220) 16.6 | 47.5 0.514 0.129 | 0.048 0.309 | 1.12
19.9 | 483 0.499 0.139 | 0.034 0327 | 1.17

k=2.1x10° 5 | 482 0.458 0.147 | 0.036 0.360 | 1.10
s 26.0 | 51.7 0.450 0.127 | 0.072 0351 | 1.21
27.8 | 509 0.416 0.155 | 0.030 0399 | 1.11

30.8 | 51.9 0.403 0.145 | 0.058 0394 | 1.22

328 | 51.5 0.371 0.168 | 0.017 0.444 | 1.23

345 | 52.7 0.383 0.140 | 0.083 0.394 | 1.09

36.6 | 52.1 0.353 0.154 | 0.050 0.443 | 1.09

*41.3 | 50.6 | 100.0 | 0.045 | 0.007 | 0.151 | 0.010 | 0.309 | 0.477 | 1.12

0.0 | 46.5 0.654 0.133 | 0.111 0.101 | 1.17

0.1 | 46.3 0.648 0.139 | 0.105 0.109 | 1.21

0.5 | 46.5 0.645 0.134 | 0.117 0.104 | 1.25

13 | 463 0.634 0.148 | 0.092 0.126 | 1.19

1.9 | 46.0 0.629 0.149 | 0.095 0.127 | 1.10

22 | 463 0.626 0.151 | 0.093 0.130 | 1.14

Py(6.6)- 62 | 46.2 0.582 0.175 | 0.055 0.189 | 1.08
NAF(56) 103 | 46.8 0.569 0.182 | 0.048 0220 | 1.11
10.8 | 47.0 0.554 0.167 | 0.067 0213 | 1.23

12.6 | 47.1 0.553 0.159 | 0.081 0208 | 1.12

k=2.0x10° ["147 | 473 0.521 0.177 | 0.058 0243 | 1.12
s~ 148 | 47.4 0.511 0.183 | 0.050 0.256 | 1.10
175 | 472 0.482 0.187 | 0.052 0279 | 1.18

19.5 | 48.0 0.459 0.191 | 0.061 0289 | 1.14

20.7 | 47.7 0.436 0.203 | 0.045 0316 | 1.16

217 | 479 0.425 0.204 | 0.044 0327 | 1.11

243 | 48.8 0.409 0.194 | 0.059 0.338 | 1.13

27.1 | 495 0.413 0.196 | 0.074 0316 | 1.14

28.9 | 50.1 0.384 0.184 | 0.070 0.362 | 1.09

36.0 | 51.1 0.327 0.184 | 0.078 0.411 | 1.05

*The ddecay was fitted with globmis90obg-2.



Table SS. Parameters retrieved from the global FBM analysis with the program globmis90sbg-2
for the excimer decays of Py(5.7)-NAF(20) and Py(5.8)-NAF(8) at different NAF(56)
concentrations in DMSO with Equations S1 and S2. tes was fixed at 3.5 ns in the analysis.

Samples wt% | wo®s) | frai Six2 SeEo Ses X2
0.0 453 | 0.659 | 0.139 | 0.092 | 0.110 | 1.14
0.1 455 | 0.663 | 0.127 | 0.114 | 0.096 | 1.16
1.2 459 | 0.641 | 0.134 | 0.104 | 0.120 | 1.10
5.0 458 | 0.623 | 0.138 | 0.094 | 0.145 | 1.06
8.6 45.1 | 0591 | 0.156 | 0.066 | 0.187 | 1.14
Py(5.7)- 119 | 458 | 0572 | 0.153 | 0.072 | 0202 | 1.16
NAF(20) 168 | 463 | 0535 | 0.169 | 0.048 | 0247 | 1.8
202 | 470 | 0512 | 0.166 | 0.054 | 0.268 | 1.00
224 | 477 | 0484 | 0172 | 0.047 | 0297 | 1.17
239 | 484 | 0452 | 0174 | 0.047 | 0327 | 125
278 | 494 | 0433 | 0.177 | 0.050 | 0340 | 1.16
202 | 493 | 0421 | 0.171 | 0.046 | 0363 | 1.15
322 | 607 | 0.400 | 0.162 | 0.062 | 0376 | 1.16
335 | 50.8 | 0.386 | 0.164 | 0.061 | 0.389 | 1.18
372 | 490 | 0436 | 0.166 | 0.061 | 0.338 | 1.28
0.1 473 [ 0573 | 0.112 | 0.118 | 0.197 | 1.29
0.9 476 | 0562 | 0.119 | 0.109 | 0210 | 1.21
48 46.6 | 0542 | 0.130 | 0.084 | 0243 | 1.17
Py(5.8)-NAF(@®) | 95 46.7 | 0.504 | 0.145 | 0.065 | 0.285 | 1.18
129 | 464 | 0481 | 0.156 | 0.054 | 0.309 | 1.22
16.6 | 46.1 | 0467 | 0.147 | 0.061 | 0327 | 1.10
k2=2.0x10%s ™! 19.9 463 | 0.457 | 0.144 | 0.066 | 0333 | 1.14
225 | 474 | 0432 | 0.161 | 0.042 | 0365 | 1.12
262 | 518 | 0434 | 0.151 | 0.081 | 0340 | 1.29
242 | 493 | 0404 | 0.151 | 0.047 | 0398 | 1.10
31.1 50.0 | 0384 | 0.155 | 0.036 | 0424 | 1.22
33.6 | 498 | 0368 | 0.147 | 0.043 | 0.442 | 125
348 | 51.5 | 0358 | 0.157 | 0.040 | 0.444 | 1.17
372 | 524 | 0310 | 0.180 | 0.007 | 0.502 | 1.22

k2=1.8x10%s~!

10



Table S6. Molar fractions of the pyrene species of Py(4.1)-Amylopectin(220) and Py(6.6)-
NAF(56) at different NAF(56) concentrations in DMSO calculated from fmfree, fMdiff, fEdiff, fk2 and

fEo.

Samples wt % Sair fi2 Sfree fEo

0.0 0.753 | 0.100 | 0.042 | 0.105
0.1 0.733 0.091 0.054 0.122
1.2 0.747 0.107 0.039 0.107

Py(4.1)- 4.9 0.737 | 0.112 | 0.045 | 0.106
Amylopectin 8.6 0.740 | 0.146 | 0.037 | 0.077
(220) 11.8 | 0.731 | 0.163 | 0.038 | 0.068
16.6 | 0.719 | 0.180 | 0.034 | 0.067

k=2.1x10%s™! 199 | 0.714 | 0.199 | 0.038 | 0.049

225 | 0.691 | 0221 | 0.034 | 0.054
260 | 0.649 | 0.183 | 0.065 | 0.103
278 | 0.653 | 0243 | 0.057 | 0.047
30.8 | 0.620 | 0.223 | 0.068 | 0.089
328 | 0.628 | 0.285 | 0.057 | 0.029
345 | 0587 | 0215 | 0.070 | 0.128
36.6 | 0.592 | 0.258 | 0.065 | 0.084
413 | 0551 | 0261 | 0.097 | 0.092
00 | 0.724 | 0.147 | 0.005 | 0.123
0.1 0.725 | 0.155 | 0.003 | 0.117
0.5 0.711 | 0.148 | 0.012 | 0.129
1.3 0.721 | 0.169 | 0.006 | 0.104
1.9 | 0713 | 0.169 | 0.010 | 0.108
22 | 0715 | 0.172 | 0.006 | 0.107
Py(6.6)-NAF(56) | 62 0.717 | 0215 | 0.000 | 0.067
103 | 0.703 | 0.233 | 0.004 | 0.060
10.8 | 0.699 | 0.210 | 0.006 | 0.084
k2=2.0x10%s ™! 12,6 | 0.695 | 0.200 | 0.004 | 0.101
147 | 0.685 | 0.233 | 0.005 | 0.077
148 | 0.684 | 0245 | 0.004 | 0.068
175 | 0.667 | 0.259 | 0.003 | 0.072
19.5 | 0.643 | 0.267 | 0.005 | 0.086
20.7 | 0.633 | 0.295 | 0.008 | 0.065
217 | 0.630 | 0302 | 0.002 | 0.066
243 | 0613 | 0290 | 0.008 | 0.089
27.1 | 0597 | 0284 | 0.012 | 0.108
28.9 | 0.595 | 0.286 | 0.010 | 0.109
36.0 | 0.550 | 0.308 | 0.010 | 0.132
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Table S7. Molar fractions of the pyrene species of Py(5.7)-NAF(20) and Py(5.8)-NAF(8) at
different NAF(56) concentrations in DMSO calculated from fmfree, fmdiff, fEdift, fk2 and fo.

Sample wt % S fi2 ffree fEo
0.0 0.732 0.154 0.012 0.102
0.1 0.730 0.140 0.005 0.125
1.2 0.719 0.150 0.014 0.117
5.0 0.720 0.160 0.012 0.108
8.6 0.717 0.189 0.013 0.080
11.9 0.709 0.189 0.013 0.090
16.8 0.704 0.223 0.009 0.064
o=1.8x10%s! 202 0687 | 0222 | 0018 | 0.072
22.4 0.679 0.241 0.015 0.065
239 0.650 0.251 0.032 0.067
27.8 0.637 0.261 0.029 0.074
29.2 0.653 0.265 0.010 0.071
32.2 0.626 0.257 0.019 0.098
33.5 0.620 0.264 0.018 0.098
37.2 0.641 0.244 0.025 0.089
0.1 0.689 0.134 0.036 0.141
0.9 0.693 0.146 0.026 0.135
4.8 0.696 0.167 0.028 0.108
9.5 0.685 0.197 0.029 0.088
12.9 0.679 0.220 0.024 0.077
16.6 0.670 0.211 0.031 0.088
f=2 0% 10F -1 199 | 0665 | 0210 | 0.030 | 0.09
22.5 0.657 0.245 0.034 0.063
26.2 0.610 0.212 0.065 0.114
242 0.640 0.238 0.047 0.075
31.1 0.641 0.259 0.039 0.060
33.6 0.637 0.254 0.036 0.074
348 0.619 0.272 0.039 0.070
37.2 0.588 0.341 0.057 0.013

Py(5.7)-NAF(20)

Py(5.7)-NAF(8)

12



Table S8. Parameters retrieved from the global FBM analysis with the program globmis90sbg-2
for the monomer decays of Py(6.6)-NAF(56) at different Py(6.6)-NAF(56) concentrations in
DMSO with Equations S1 and S2.
Sample wt % (;[1[‘:) Judifp | fufree (x {‘8’;’;7_1) <n>| fe (i@%éi{’}) x2
0.1 100.2 | 0.824 | 0.020 1.560 | 1.07 | 0.157 11.00 1.17
0.7 100.1 | 0.812 | 0.004 1.384 | 1.06 | 0.184 9.91 1.20
3.0 100.0 | 0.769 | 0.002 1.480 | 1.04 | 0.229 7.40 1.28
Py(6.6)- 4.2 100.0 | 0.774 | 0.007 1419 | 1.09 | 0.219 14.19 1.14
NAF(56) 6.1 100.3 | 0.777 | 0.002 1.488 1.12 | 0.221 8.84 1.17
6.5 100.4 | 0.783 | 0.006 1.421 1.08 | 0.211 7.81 1.02
k>=2.0x10% | 11.3 | 102.1 | 0.622 | 0.000 1.015 1.65 | 0.378 6.41 1.15
s7! 11.3 | 102.2 | 0.725 | 0.000 1.047 1.52 | 0.275 5.97 1.28
14.8 | 104.0 | 0.751 | 0.000 1.078 | 1.95 | 0.249 8.09 1.18
21.1 | 108.6 | 0.768 | 0.001 0.677 | 2.76 | 0.231 7.99 1.15
*36.1 | 121.9 | 0.592 | 0.000 | 0.876 | 2.86 | 0.408 5.30 1.14
*The decay was fitted with globmis90obg-2.

Table S8. Parameters retrieved from the global FBM analysis with the program globmis90sbg-2
for the excimer decays of Py(6.6)-NAF(56) at different Py(6.6)-NAF(56) concentrations in DMSO
with Equations S1 and S2. Tes was fixed at 3.5 ns in the analysis.

Sample | wi% | 0| fE;;ff fgd;ff o ﬁjg f’z’i“ fis | 2
0.1 47.6 0.667 0.127 | 0.152 0.055 | 1.17

0.7 48.2 0.651 0.147 | 0.135 0.067 | 1.20

3.0 53.0 0.589 0.175 | 0.138 0.099 | 1.28

4.2 51.7 0.592 0.168 | 0.136 0.104 | 1.14

Py(6.6)- 6.1 51.4 0.585 0.167 | 0.133 0.115 | 1.17
NAF(56) 6.5 514 0.624 0.168 | 0.122 0.087 | 1.02
11.3 51.1 0.470 0.286 | 0.007 0.236 | 1.15

Jo=2.0 x108s! | 11.3 53.6 0.560 0.212 1 0.128 0.099 | 1.28
14.8 499 0.515 0.171 1 0.217 0.096 | 1.18

21.1 48.7 0.531 0.160 | 0.309 0.000 | 1.26

*¥36.1 | 46.5 69.8 10.24710.173 10.169 | 0.079 | 0.166 | 0.166 | 1.14

*The decay was fitted with globmis90obg-2.
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Table S9. Molar fractions of the pyrene species of Py(6.6)-NAF(20) at different Py(6.6)-NAF(56)
concentrations in DMSO calculated from fumfree, fMdiff, fEdiff, fk2 and fEo.

Sample wt % Sair fi2 Sfree fEo

0.1 0.694 | 0.132 | 0.016 | 0.158
0.7 0.695 0.157 0.004 0.144
3.0 0.652 0.194 0.002 0.153
4.2 0.657 | 0.186 | 0.006 | 0.151

Py(6.6)- 6.1 | 0.660 | 0.188 | 0.002 | 0.150
NAF(56) 6.5 | 0679 | 0.183 | 0.005 | 0.133
113 | 0.616 | 0375 [ 0.000 | 0.009

=2.0x10%s-! | 11.3 | 0.622 | 0.236 | 0.000 | 0.142

14.8 0.570 | 0.189 | 0.000 | 0.240
21.1 0.530 | 0.160 | 0.001 | 0.309
36.1 0.294 | 0.202 | 0.000 | 0.504
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F| Number of overlapping carbons and ANyio» values retrieved from MMQOs

Table S10. Number of overlapping carbons between the reference pyrene attached on Helix #0
with an angle ¢=30° and the secondary pyrene attached on Helix 2 at 6 = 60° for dh-n values ranging
from 3.4 nm to 1.6 nm with the total number of AGUs (ANbiob) allowing a good pyrene overlap
with 7 or more carbon atoms.

dn-h,
nm| 16|18 |24 |25]26 |27 28|29 |30]|31|32]|33]| 34
Position~/ nm | nm | nm | nm | nm | nm | nm | nm | nm | nm | nm | nm | nm
-18 0 0 0 0 0 0 0 0 0 0 0 0 0
-17 0 0 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0 0 0
-15 0 0 0 0 0 0 0 0 0 0 0 0 0
-14 0 0 0 0 0 0 0 0 0 0 0 0 0
-13 0 0 0 0 0 0 0 0 0 0 0 0 0
-12 >7 | 7 7 0 6 5 5 0 0 0 0 0 0
-11 >7 12712712727 |=>27| 8 | =27 ]| 8 6 0 0 0
-10 >7 127127127 8 7 6 0 0 0 0 0 0
-9 0 0 0 0 0 0 0 0 0 0 0 0 0
-8 0 0 0 0 0 0 0 0 0 0 0 0 0
-7 0 0 0 0 0 0 0 0 0 0 0 0 0
-6 0 0 0 0 0 0 0 0 0 0 0 0 0
-5 >7 | >7|>7|>7|>7|>7| 7 |>7| 7 0 0 0 0
-4 >7 1271271272727 8 | 27|27 8 7 5 0
-3 >7 1271271272727 8 | 27|27 7 7 6 0
-2 >7 | 8 8 8 6 4 4 0 0 0 0 0 0
-1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 0 0 0 0 0 0 0 0 0 0 0 0 0
+2 >T7 1271271271271 =27| 7 6 5 0 0 0 0
+3 >7 |27 27|27 |>7|>7| 8 | >7|>7]| 7 7 0 0
+4 >7 127127127127 12>27] 10 8 5 6 0 0 0
+5 >7 12712712717 4 4 0 0 0 0 0 0
+6 0 0 0 0 0 0 0 0 0 0 0 0 0
+7 0 0 0 0 0 0 0 0 0 0 0 0 0
+8 0 0 0 0 0 0 0 0 0 0 0 0 0
+9 >7 1271271 =271 7 5 5 0 0 0 0 0 0
+10 >7 |27 |27 |27 |27 |>7| 8 |27 |>27]| 7 0 8 0
+11 >7 | 7 7 7 0 0 0 0 0 0 0 0 0
+12 0 0 0 0 0 0 0 0 0 0 0 0 0
+13 0 0 0 0 0 0 0 0 0 0 0 0 0
+14 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 0 0 0 0 0 0 0 0 0 0 0 0 0
+16 0 0 0 0 0 0 0 0 0 0 0 0 0
+17 0 0 0 0 0 0 0 0 0 0 0 0 0




| Nowbso | 14 [ 1414|3119 8| 716 ] 4]3]]1] 0]

* The AGUs with > were counted toward Noviob without conducting the MMO, because the pyrenyls
attached at the same positions had been shown to generate a good overlap even at a larger distance.

Table S11. Number of overlapping carbons between the reference pyrene attached on Helix #0
with an angle ¢=30° and the secondary pyrene attached on Helix 3 at 6 = 120° for dn-n values
ranging from 3.4 nm to 1.6 nm with the total number of AGUs (ANbiob) allowing a good pyrene
overlap with 7 or more carbon atoms.

dh-n, 1.6 | 1.8 | 25 |26 |27 |28 |29 |30 | 31|32 |33 | 34
nm | nm | nm | nm | hm | nm | hm | hm | hm | hm | am | hm | hm
Positio

-15 0 0 0 0 0 0 0 0 0 0 0 0
-14 0 0 0 0 0 0 0 0 0 0 0 0
-13 0 0 0 0 0 0 0 0 0 0 0 0
-12 0 0 0 0 0 0 0 0 0 0 0 0
-11 0 0 0 0 0 0 0 0 0 0 0 0
-10 0 0 0 0 0 0 0 0 0 0 0 0
-9 =7 |\ =27 | =27 | 27|27 7 8 7 4 0 0 0
-8 >17 8 7 5 4 4 0 0 0 0 0 0
-7 0 0 0 0 0 0 0 0 0 0 0 0
-6 0 0 0 0 0 0 0 0 0 0 0 0
-5 0 0 0 0 0 0 0 0 0 0 0 0
-4 0 0 0 0 0 0 0 0 0 0 0 0
-3 >7 | =27 | =27 | =27 | 27 9 >77 7 5 0 0 0
-2 >7 | =27 | =27 | =27 | 27 8 >7 | =27 7 6 0 0
-1 >7 | =27 | =27 | =27 |27 7 7 6 5 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
+1 0 0 0 0 0 0 0 0 0 0 0 0
+2 0 0 0 0 0 0 0 0 0 0 0 0
+3 0 0 0 0 0 0 0 0 0 0 0 0
+4 >7 | =27 | =27 | =27 |27 7 >7 7 4 0 0 0
+5 =7 | =27 | =27 | 27|27 8 >7 | =27 7 8 0 0
+6 >7 | =27 | 27 7 7 3 0 0 0 0 0 0
+7 0 0 0 0 0 0 0 0 0 0 0 0
+8 0 0 0 0 0 0 0 0 0 0 0 0
+9 0 0 0 0 0 0 0 0 0 0 0 0
+10 0 0 0 0 0 0 0 0 0 0 0 0
+11 >7 | =27 | =27 | =27 | 27 8 5 4 0 0 0 0
+12 >7 | =27 | =27 | =27 | 27 7 >7 7 4 0 0 0
+13 0 0 0 0 0 0 0 0 0 0 0 0
+14 0 0 0 0 0 0 0 0 0 0 0 0
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+15 0 0 0 0 0 0 0 0 0 0 0 0

+16 0 0 0 0 0 0 0 0 0 0 0 0

+17 0 0 0 0 0 0 0 0 0 0 0 0

+18 0 0 0 0 0 0 0 0 0 0 0 0
7

Nolob, 90 10 10 10 9 9 8 6 2 1 0 0
* The AGUs with > were counted toward Nviob Without conducting an MMO because the pyrenyl

labels at the same positions had been shown to generate a good overalp even at a larger distance.
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