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Fig. S10. ES-histograms of SmFRET experiments. (a) ES-histograms from all-photon burst search (threshold
150 photons) of all FRET mutatns in their apo and holo states for the Alexa-fluorophore-pair and (b) the AF-
fluorophore-pair. Data are binned into 61 bins.
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Fig. S11. Fluorescent characterization of labelled proteins in bound state: (a) Lifetime (top) and time-resolved
anisotropy measurements (bottom) of Alexa Fluor Alexa 555 (lighter green) and AF555 (darker green) labelled
at residues 186 (left) and 352 (right) in bound state of MalE with 1 mM maltose in buffer. (b) Lifetime (top) and
time-resolved anisotropy measurements (bottom) of Alexa Fluor Alexa 647 (lighter red) and AF647 (darker red)
labelled at residues 186 (left) and 352 (right) in unbound state.
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Fig. S12: Fluorophore Alexa Fluor 555 #1 attached to mutant S352C of the maltose binding protein.
Residues Y341 and R367 as well as the fluorophore are highlighted in stick representation. The depicted picture
is a representative snapshot sampled during a 200 ns simulation throughout which frequent hydrogen bond
formation (occurrrence > 20%) between the oxygen atoms of the SO3™ group attached to the five-membered ring
of the second fluorophore indole ring and the OH group of Y341 or the NH; and NH; groups of R367 occurs. The
sampled distances between the involved acceptor oxygen atoms and the donor atoms of the amino acids are shown
in Fig. S13. In comparison, none of the performed simulations of fluorophores attached to the A186C site presents
a hydrogen bond with an occurrence > 20%, involving the oxygen atoms of a SO3™ group. Moreover, it was found
that at the A186C site, Alexa Fluor 555 #1 has significantly less hydrogen bonding interactions with the protein
than Alexa Fluor 555 #2 and AF555 (data not shown).
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Fig. S13: Distances between selected atoms. Distances between oxygen atoms (04, O5 or O6) of the SO3™ group
attached to the five-membered ring of the second fluorophore indole ring and the oxygen atom of the OH group
of Y341 or the nitrogen atoms of the NH; and NH, groups of R367 sampled during a 200 ns simulation of
fluorophore Alexa Fluor 555 #1 attached to mutant S352C of the maltose binding protein.
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Fig. S14: Fluorophore parametrization for FPS with Alexa Fluor 647. (a) The linker width is set to be 4.5 A
as suggested for comparable linkers*'’. The linker length is measured between the C-Beta atom and the central of
the fluorophore core. (b) The fluorophore core is approximated by an ellipsoid with three radii R1, R2, and R3.
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