Supporting Information
Electrostatic Interactions and Unfolding Along the N-to-RGD Axis

To form the partially-unfolded intermediate shown in Figure 3A, β-strand A must first detach from its corresponding β-sheet.  Since strands within this β-sheet share hydrogen-bonds as well as a number of van der Waals contacts, we explored the relative contribution of different inter-atomic interactions to the overall force profile.  

In the solvent model used for these simulations, hydrogen-bonds are primarily modeled through electrostatic interactions between donor and acceptor dipoles [1].  To investigate the relative importance of these electrostatic interactions, we conducted additional unfolding simulations where the electrostatic contributions between strand A and the remainder of the protein (as well as between atoms within strand A) were explicitly set to zero.  For these trajectories, the expression for the electrostatic interaction energy UE between atoms i and j is
(1)
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where qi and qj denote the charges on atoms i and j, respectively, rij is the distance between atoms i and j, and εD is the dielectric constant (in the EEF1 implicit solvent model εD = rij 
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).   Equation 1 ignores electrostatic energy contribution between atoms in strand A and between atom pairs with one member in strand A and the other not.  

Mechanical unfolding simulations with Equation 1 yield an unfolding pathway that is nearly identical to that obtained with the full potential energy function (Figure S1).  Moreover, when the electrostatic contribution is ignored, the magnitude and shape of the time-dependent force profile is comparable to simulations in which all electrostatic interactions are included (Figure S2A).  These findings imply that electrostatic contributions involving strand A do not play a significant role in the overall 10FNIII unfolding force profile.  In addition, they suggest that the main obstacle to early unfolding arises from changes in the internal geometry, rather than breaking favorable electrostatic interactions involving strand A.  An analysis of the different contributions to the force profile obtained with the full potential are consistent with these observations and suggest that force barriers in the unfolding profile arise mainly from short range interactions due to the internal rearrangements in the bond lengths, bond angles, and van der Waals repulsion (Figure S2B).  
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