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Table S1: Nup153FG labeling mutants. Donor positions describe the point mutations to the
unnatural AA AcF that were used to link D. Acceptor positions describe the point mutations to
Cys that were used to link A in order to probe the various segments. AA positions refer to AA
position within Nup153FG. Our Nup153FG is similar to the FG domain introduced by Lim et al
(AA residues 875-1475 of the full length human Nup153 protein (1)).

Donor position Acceptor position Re/Rere Re/Re re
Segment (AcF) (Cys) PBS 4M GdmCl
o Ser-61 Ser-9 0.74 0.87
B Ser-64 Ser-116 0.82 1.03
Y Ser-168 Ser-116 0.94 1.28
) Ser-220 Ser-168 0.68 0.87
€ Ala-438 Gly-480 0.73 0.93
C Ala-475 Ser-517 0.82 0.98

All FRET efficiencies (Erret) that are measured with a protein behaving like a random-coil
underlie fast fluctuations and can therefore be described according to

(E) = Epgpr = fOOOE(T)P(r)dr,

with E(r) as given in the main text in equation (6) and the radial probability distribution of a
Gaussian chain (see (2-5) for this and other possible convolution operations).

_ 2f 3 /2 3r2
PO = 117 (555) "o (~353)

Ry = +/(r?) values satisfying this equation were determined numerically using IgorPro
(Wavemetrics, Lake Oswego, OR).
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Single-molecule fluorescence setup. (a) Typical time trace of a single-molecule measurement in
the D (green) and A (red) channel. The lower panel shows a typical fluorescence lifetime
distribution. (b) Emission and detection pathway. Laser light is indicated in turquoise, emitting
light in light blue. Light is split into parallel (1) and perpendicular (L) light, then into green and
red light and detected by either APDs or MPDs.
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Single molecule MFD analysis of Nup153FG segments a, B, 6 (FXFG) and { (PxFG). (a) The left
columns show burst integrated fluorescence lifetime (BIFL) analysis under native conditions
(PBS). The two dimensional plots are color coded for frequency of occurrence, while the top and
right histograms are maximum projections of the data along the vertical (lifetime, 1) axis and
along the horizontal (Ergrer) axis. Dashed circles outline the result from 2D Gaussian fits of both
the 0-peak and the FRET-peak population. Dashed lines relate the centers of the fits to their
position in the one-dimensional representation of Errer and t data. The relationship between
donor fluorescence anisotropy (r) and the corresponding t is shown in the right columns for each
studied segment. The black line shows the expected trend according to the Perrin equation. (b)
BIFL histograms analogous to (a) under unfolding conditions (4 M GdmCl).



Figure S3:

124
114
1.0
0.9-

Re/ Rerc

0.7 ®

4 8 12 16
% P

Dependence of Re/Rg re 0N proline content (%).
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