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Supplementary Figure 1. Scatter of published literature values. Literature values of E, for AQP1 (1-
5) and AQPZ (6-11) (black and blue dots). Blue dots (2, 3, 10) indicate values which were calculated
using background correction. To emphasize the effect of background correction we also corrected the
values visualized as black dots. The respective values after background correction are shown in orange
and red color. While red dots indicate literature values which have not been background corrected, for
the other black labeled values there are no indications in the respective publication (neither background

correction is mentioned nor evident from the published data) in favor of a background correction.
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Supplementary Figure 2. Standard deviation of stopped-flow measurements. Water flux measurements
of PLE liposomes (100 mM NaCl, 10 mM MOPS, pH 7.4) exposed to hyperosmotic gradient (150 mM
sucrose, 100 mM NacCl, 10 mM MOPS, pH 7.4). 10 curves, where each represents the average of 7to 9
stopped-flow curves, are plotted and fitted with the analytical solution, subsequently. The results are
shown in the table with an average of 7.1 £ 0.93 pum/s which corresponds to a standard deviation of
13%. The diameter d of the vesicle population was estimated via dynamic light scattering as previously
described (12).
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Supplementary Figure 3. Arrhenius plot of simulated P . values. Example of an Arrhenius plot of P
values, which have been simulated with standard deviation gp ;= 20%. E, is derived from the slope of

the linear regression (dashed line), which equals —E, /R, according to Eqn. 4.
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Supplementary Figure 4. Confidence interval of E, for different Op, and varying temperature ranges.

Values of Ea which were calculated from an Arrhenius plot using Ps values and temperature ranges of
4K (blue), 16K (orange) and 40K (red) are represented as dots. The solid lines show the corresponding

confidence intervals for the mean E,’s. Plots have been performed for a op ; of 20% (A) and 30% (B).

12

— 3 points
—— 5 points
3
£
s | 1
v] | LI
=
uy
—4°50 o1 7 03
10 10 10 10

n

Supplementary Figure 5. Effect of the number of measurement points within a temperature interval
on E,. Values of E; which were calculated from an Arrhenius plot using Ps values simulated for 3
temperatures (277K, 297K, 317K) (blue) and 5 temperatures (277K, 287K, 297K, 307K, 37K) (red) are
represented as dots. The solid lines show the corresponding confidence intervals for the mean E.’s.

Plots have been performed for a op ; of 20%.
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Supplementary Figure 6. Standard error and confidence interval of E. of AQP1 depending on the
number of measurements n. The standard error of the mean (blue lines) and the confidence interval
(yellow lines) show that the true estimate of E, of AQPL1 lies within the borders of the blue and yellow
lines with a probability of 68% and 95%, respectively. For the performed measurements the exact values

are 3.75 +/- 0.16 kcal/mol with n = 14 measurements.

Supplementary Note 1. The linearized Eyring equation can be written as:

l k —AH* 1, ;ckB+AS* 1
"r="r T ""h TR

Where k is the rate constant, T the absolute temperature, AH* the enthalpy of activation, R the gas
constant, x the transmission coefficient, k the Boltzmann constant, h the Planck’s constant and AS*

the entropy of activation.

The values of AH* and AS* can be determined from the rate constants at different temperatures from a

. . . N . ¥
ln? Versus % plot. The linear equation has a negative slope % and a y-intercept of In % + A%.
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Supplementary Figure 7. Summarized transmission coefficients of AQP1, AQPZ and nCNTPs. (A)
The transmission coefficients x determined for different cross sections, z,;,,, at 296 K similar to Figure
6. (B) Temperature dependence of x for AQP1 and AQPZ. (C) Temperature dependence of x for
NCNTPs.
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Supplementary Figure 8. Fit of GUV deflation with varying starting points. Vesicle deflation starts
before the whole GUV is exposed to the osmotic gradient. Therefore, time points before and after the
visual onset of shrinkage (t = Q) are considered as starting points of evaluation (13). The inverted gray
scale laser scanning microscopy videomicrograph was analysed to obtain the time dependent volume
change (blue dots). Every frame, where not more than half of the shrinkage has already occurred is
used as a starting point of the fitting routine (analytical fits are shown as solid lines). For the
determination of P; the region of interest (ROI) for the starting points begins 0.5 s after the visual onset
of shrinkage, as this is the maximum time needed for perfect mixing of the osmotic gradient at the GUV
surrounding (13) and ends before half of the shrinkage has occurred. The inset shows the determined Ps
values (blue dots) for each starting point and within the ROI (red dots). The latter are averaged to obtain
the final Prx.
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