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Figure S1, relates to Figure 3 and Table 1. Superimposition of FD curves recorded upon
unfolding of hVDAC1 in the absence and in the presence of calcium or magnesium. Buffer
conditions, pulling velocities, and number (n) of superimposed FD curves are indicated.
Every superimposed FD curve has been recorded upon unfolding of a single hVDAC1
channel. The gray scale bar on the right allows the evaluation of events of high (black), lower
(gray), and no (white) occurrence. Single-molecule force spectroscopy was recorded in
buffer solution (25 mM BisTris, pH 6.8) and as indicated in the absence or in the presence of
5 mM Ca2+ or 5 mM Mg2+.
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Figure S2, relates to Table 1. Dynamic single-molecule force spectroscopy (DFS) plots
reveal loading rate dependent interactions stabilizing the structural segments of hVDAC1.
For each stable structural segment of hVDAC1 the most probable unfolding force was
determined from the raw data (Figure S1) and plotted against the loading rate (Experimental
Procedures). The fits of the experimental data (solid lines) using Eq. 1–3 are shown for
hVDAC1 unfolded in the absence of divalent ions (red), 5 mM Ca2+ (blue), or 5 mM Mg2+
(green). Values for xu and k0 obtained from fitting the DFS plots are given in Table 1. Error
bars represent the standard error of most probable force and loading rate.
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Figure S3, relates to Table 1 and Figure 5. Schematic of an energy barrier stabilizing a
structural segment of hVDAC1 against unfolding. The folded state of a structural segment
(e.g., for example a β-hairpin in case of hVDAC1) is separated from the unfolded state by a
free energy barrier. In the absence of an externally applied force (i.e., at equilibrium) the
folded structure can unfold at a certain transition rate (ku). To unfold the structure must
overcome the transition state (‡). xu characterizes the distance from the folded state to the
transition state. The height of the unfolding free energy barrier separating the folded state
from the unfolded state is given by ∆G‡. This barrier, which is given by the free energy
difference of the folded state and the transition state, therefore characterizes the activation
free energy of unfolding. According to the Bell-Evans model (Bell, 1978; Evans, 1998; Evans
and Ritchie, 1997), an externally applied force (F) tilts the energy landscape by the
mechanical energy (-F(cosθ)x) and lowers the free energy barrier (∆G‡) to ∆GF. Lowering of
the free energy barrier is described by the mechanically applied pulling direction x and the
angle θ of the externally applied force (F).
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Table S1, relates to Table 1. Significance tests of the parameters characterizing the energy
barrier parameters xu, k0, and ∆G‡ and the spring constant κ of the stable structural
segments detected for hVDAC1 in different buffer solutions. Shown are P-values revealed
from T-student tests of the parameters given in Table 1.
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