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Figure S1: Snapshots of Ythl at a) T, b) Tj;, ¢) Tho; snapshots of Ubq at d) 7., €) Ty, ) Tho.
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Figure S2: Probability distributions of Ppx vs. Npix (obtained from the last 50 ns of simulations)
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for Yfh1 (upper row) and Ubq (lower row), at all the simulated temperatures.
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Figure S3: Distributions of P(rn") (obtained from the last 50 ns of simulations) for a) betay, and

b) helixy of Yth1; and ¢) betay, and d) helixy of Ubq; at all the simulated temperatures.
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Figure S4: Distributions of P(n") (obtained from the last 50 ns of simulations) for betaxy of

Ythl; at temperatures T, Ty, T}.
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Figure S5: Plots of VACF (upper row), and VDOS (lower row) for the hydration water layer of

the whole protein domains of Yth1l and Ubq, compared with the corresponding bulk behavior, at

the selected temperatures (7¢;, Th, Th2).
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Figure S6: Plots of VACF (upper row), and VDOS (lower row) for the hydration water layer of
the beta, helix, betay, and helixy domains of Ythl, compared with the corresponding bulk

behavior, at the selected temperatures (7;, Ty;, T52); differences in VDOS for beta & betay and
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helix & helixy are represented by the magnified plots in the respective insets.
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Figure S7: Plots of VACF (upper row), and VDOS (lower row) for the hydration water layer of
the beta, helix, betay, and helixy domains of Ubq, compared with the corresponding bulk
behavior, at the selected temperatures (7.;, Tys, T2); differences in VDOS for beta & betay and

helix & helixy are represented by the magnified plots in the respective insets.
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Figure S8: Plots of R’ and P’ for Yfhl and Ubq as a function of temperature, as well as
representative snapshots of Ythl and Ubq at selected temperatures, with TIP4P/2005 water
model. a) evolution of R’ of Yth1 at all the simulated temperatures; snapshots of Yfhl atb) 7., c)
T, d) Ty; e) evolution of P’ of Yfh1 at all the simulated temperatures; snapshots of Ubq at f) T,

g) TS) f) Th-



Table S1: a values (10'2) corresponding to the betany (opN) residues, at temperatures 7, Ty, Ty;

for Ythl.

Table S2: First minima (ps, 10) of VACF for the secondary structural domains (beta, betay,

helix, helixy) of Yfhl; as well as respective differences between the ordinates (depth of the

T(K) | onn
T, 0.65
Ts 1.03
Th 0.85

minima) of beta & betay (A;), and helix & helixy (A).

T (K) beta betay A helix helixy Ay
T. |(0.094,-5.90) | (0.096,-6.63) | 0.73 | (0.092, -5.47) | (0.1,-7.87) |2.40
T.. | (0.094,-5.45) | (0.098, —6.46) | 1.01 | (0.09, —5.46) | (0.096, -8.31) | 2.85
T, |(0.098,-5.10) | (0.098,-6.26) | 1.16 | (0.094, -4.07) | (0.102, -5.15) | 1.08
T | (0.096,-4.94) | (0.098,-7.17) | 2.23 | (0.096, -3.54) | (0.102, —5.30) | 1.76
Tio | (0.1,-4.52) |(0.104,-7.22) | 2.7 | (0.096,-2.61) | (0.106, —4.81) | 2.2
T, |(0.104,-2.83) | (0.108,-5.05) | 2.22 [ (0.098, —2.84) | (0.11,-8.30) | 5.46

Table S3: First minima (ps, 10) of VACF for the secondary structural domains (beta, betay,

helix, helixy) of Ubq; as well as respective differences between the ordinates (depth of the

minima) of beta & betay (A), and helix & helixyg (A2).

T (K) beta betay A helix helixy A,
T. | (0.09,-6.89) | (0.09,-9.89) | 3.0 | (0.094, -4.91) | (0.098,-9.11) | 4.20
T.; |(0.098,-5.79) | (0.98,-7.17) | 1.38 | (0.092, —4.15) | (0.094, —5.75) | 1.60
T, | (0.1,-5.35) |(0.102,-6.16) | 0.81 | (0.094, —4.65) | (0.098, —9.85) | 5.20
Tw | (0.098,-3.81) | (0.098, —8.87) | 5.06 | (0.094,-3.09) | (0.1,-6.48) | 3.39
Tho | (0.1,-2.14) | (0.1,-2.47) ]0.33](0.096,—1.86) | (0.098, —1.18) | —0.68
Ty |(0.108,-2.98) | (0.1,-5.32) |2.34(0.102,-2.74) | (0.1,-7.74) | 5.0
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Table S4: Mean values of R, obtained from the TIP4P/2005 simulations, for Yfhl (RgY) and
U
Ubq (Rg ).

TK) | R, | R

T. |18.2113.52

T, 2478 | 13.71

I, | 17.96 | 13.20

Thi 17.85 | 12.09

T | 17.56 | 14.14

T, |15.52|11.88
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