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Fig. 1: NH4: rates’ structural component Ar = T'/71 vs
tural component I' /7y, where 7o, = 0.7 7¢r ¢rco + 0.3 - Tn vy~ for all rates
containing the backbone-H” and Topt = Tcv,c'ce for the remaining rates. The
distribution has an R? = 0.99 and the slope of a linear fit through (0,0) is 0.99.
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Fig. 2: UBQ: rates’ structural component Ap = I'/7p vs. approximated struc-
tural component a) I'/7y vy~ and b) T'/7¢r cr¢e. Both distributions have an
R? = 0.99. The slope of a linear fit through (0,0) is 1.13 for a) and 1.00 for b).



Table 1: The model protein backbone
in x,y,z-coordinates with ¢ = ¢ = 180°

Atom  x [A] y [A] z [A]
cx 3.68942000 -0.08826000 -1.01622000

cl_, 2.16413000 -0.09939000  -1.13575000
O;—1 1.63267000 -0.19660000  -2.24073000
N; 1.46000000 0.00000000 0.00000000
HN 1.87649660 0.00860880 0.93105600
ce 0.00000000 0.00000000 0.00000000

H -0.27469536  0.89749108 -0.58883552
Ci -0.54830000  0.12453000 1.42294000
O; 0.22409000 0.20798000 2.37653000
c? -0.53833000  -1.26272000 -0.67575000

Nit1 -1.88047000  0.13714000 1.56711000
-2.53918600  0.13894540 0.78834000
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Fig. 3: NH4 correlation functions C(t), full caption, see below.
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Fig. 3: NH4 correlation functions C(t), full caption, see below.
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Fig. 3: NH4 time correlation functions C(t). The x-axis extends from ¢ = 0 ps
to t = 10000 ps; the y-axis from -0.004 to 0.004 s~2 and TCFs have the
amplitude Ar as defined in the Methods section. The color code for each rate
is consistent with the rest of the paper, see Fig. S1. Note that all correlation
functions converge well towards 0 within the shown time interval, allowing for
numerical integration when calculating rates IT.
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Fig. 4: NH4 ¢,i-distributions, full caption, see below.
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Fig. 4: NH4 ¢,i-distributions, full caption, see below.
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Fig. 4: NH4 ¢,i-distributions, full caption, see below.




Fig. 4: NH4 ¢,i)-distributions. Each line represents a residue. From left
to right: reference distribution r¢  extracted directly from simulation; distri-
bution predicted from rates together with the rates’ own correlation time 7r;
with 7¢r crca; with Ty v~ . For each residue, the range of the color scale is
defined by the range of 74  (see main paper). For all predictions the Jensen-
Shannon divergence with respect to 74 4 is provided (see Methods). The mean

JS divergence over all residues is ~0.12 for 71, ~0.13 for 7CC'C" and ~0.12
for 7N-NH™
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ correlation functions C(t), full caption, see below.
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Fig. 5: UBQ time correlation functions C(t). The x-axis extends from ¢ = 0 ps
to t = 20000 ps; the y-axis from -0.004 to 0.004 s~2 and TCFs have the
amplitude Ar as defined in the Methods section. The color code for each rate
is consistent with the rest of the paper, see Fig. S1. Note that all correlation
functions converge well towards 0 within the shown time interval, allowing for
numerical integration when calculating rates IT.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.

27




LYS29 ref. T, 0.20 Tc, cice, 0.21 Tn,nmv, 0.21
- |. k k

ILE30 ref. T, 0.24 Tc, cice, 0.25 Tn,nHv, 0.26
- = - . |

GLN31 ref. T, 0.22 Tc, cice, 0.19 Tn,nHY, 0.16
W B = B

ASP32 ref. T, 0.16 Tc, cice, 0.16 Ty, nuv, 0.14
8 = L =

LYS33 ref. T, 0.08 T¢, cice, 0.10 v, nHv, 0.07

L] el . -

Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.
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Fig. 6: UBQ ¢,y-distributions, full caption, see below.




ARG74 ref. T, 0.16 T, cice, 0.19 Ty, nHv, 0.18

. L L -

Fig. 6: UBQ ¢,y-distributions. Each line represents a residue. From left to
right: reference distribution 74 . extracted directly from simulation; distribu-
tion predicted from rates together with the rates’ own correlation time 7; with
Tor,crce; With Ty ny v . For each residue, the range of the color scale is defined
by the range of r4 , (see main paper). For all predictions the Jensen-Shannon
divergence with respect to ry , is provided (see Methods). The mean JS diver-
gence over all residues is similar for all three dynamical proxies at ~0.26.
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