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SUPPLEMENTARY EXPERIMENTAL RESULTS

Control measurements

We characterized the labeled S-peptide in terms of fluorescence lifetime and anisotropy with
respect to a control construct without a tryptophan (Figure B A and B). The fluorescence lifetime
of Atto655 changed slightly upon attachment to the peptide from 1.8 ns for the free dye (data not
shown) to 2.18 ns. Upon addition of the tryptophan, the lifetime decreased slightly to 2.05 ns,
caused by dynamic quenching on the timescale of the fluorescence lifetime[S1]. Using the Stern-
Volmer equation[S2], the dynamic quenching rate k, can be calculated from the quenched and

unquenched lifetime 7, and 7, as:

ky=7,t =1t (A)

This yields a relaxation time for the dynamic quenching process of ~35 ns, in very good
agreement with the observed fast quenching constant. No significant change in the fluorescence
anisotropy was observed upon addition of the tryptophan. Only the unquenched fluorophores
contribute to the anisotropy signal, thus it can be concluded that the rotational freedom of the
fluorophores not engaged in w-stacking interactions with the quencher is not affected by the change
in conformational dynamics observed in the simluations.

To indentify which observed kinetic amplitude is caused by photophysics, we performed a series
of measurements at different excitation powers (Figure B D-F). The only significant change in the
obtained correlation functions was the triplet amplitude (see Figure B F and inset in Figure B D),

whereas the other kinetic amplitudes showed no power dependence (Figure B E).

[S1] S. Doose, H. Neuweiler, and M. Sauer, “Fluorescence quenching by photoinduced electron transfer: A
reporter for conformational dynamics of macromolecules,” ChemPhysChem, vol. 10, no. 9-10, pp. 1389-
1398, 2009.

[S2] J.R. Lakowicz, Principles of Fluorescence Spectroscopy. Springer Science & Business Media, Dec. 2007.



TABLE A. Fit results for PET-FCS measurement. Errors are given as 95% confidence intervals. 7,1 2 and
ar1: relaxation times and amplitudes of the two dynamic terms, N: number of particles in the focal volume,
7p: diffusion time, p: geometric parameter of the focal volume, 74, and Agp: antibunching timescale and
amplitude, 7 and T": triplet relaxation time and fraction.

Tr,1 Ay 1 Tr,2 Qr 2

37+5ns 032£0.050 120+11ns 0.35+0.05

N ™D P Tab A T T
0.411 £0.001 51.4 £0.2 us 4.28 £0.05 1.67 +0.05 ns 0.91 £0.02 2.4 £ 0.2 us 0.085 £ 0.003

weighted
residuals
o O,
weighted
residuals
o ;!

-5 -5
15} 15"
= 1 = 1t
1] 15
05} 05/
0 S SO 0 S U S
107°10° 10® 107 10 10° 10 102 1072 107°10° 108 107 10® 10°10* 102 1072
Time lag T [s] Time lag 1 [8]

FIG. A. PET-FCS dynamics. Fit of the experimental correlation function using a model accounting for
one kinetic component (A) and two kinetic components (B). The weighted residuals show that one kinetic
component is not sufficient to describe the observed dynamics. The Xfed' goodness-of-fit measure changes
from 2.80 to 1.09 upon inclusion of a second kinetic component. The Bayesian information criterion (BIC)

is significantly lowered from 765 to 340, justifying the inclusion of the second kinetic component.
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FIG. B. Control experiments. (A) Normalized intensity decays for S-peptide. The lifetime changes from
2.21ns to 2.1 ns upon addition of the tryptophan residue. (The lifetime of free Atto655 dye is 1.8 ns) (B) The
time-resolved fluorescence anisotropy shows no significant change. (C-E) Testing for power dependence of
observed bunching terms reveals that only the triplet term at ~3 ps depends on laser power, while the kinetic

terms are not affected. (A1) Amplitude for ~37ns component. (A2) Amplitude for ~120ns component.



