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Supporting Information Text

A random coil model for the generation intermediate structures. We used a random coil model (1, 2) to generate a large number
of structures for each of the partially folded and unfolded states. For a fully unfolded structure, a point is generated at random
with respect to the world origin (0,0,0) and the world coordinate system zo = [1,0,1], o = [0,1,0] and zo = [0, 0, 1]. A point
is then chosen at random from within the sphere of radius r, where r=7TA, by chosing a value between 3 — 7A to define the
bond length [; from the world origin to the location of the first beta carbon atom Cjg 1, where the random distribution is
biased outwards to account for the volume effects of the sphere. A value for the azimuthal angle ¢ is chosen from the uniform
distribution between 0 and 27. This angle is defined as the angle between positive y-axis and the projection of the bond vector
1 in the y-z plane. A value for the polar angle 61, defined as the angle from the positive x-axis and the bond vector [1, is
chosen at random between 0 and 7 from a distribution tapering at the poles.

These three values (l1, 61, ¢1) define the point p;, which is the location of the first beta carbon atom Cpg,1 of the random
protein structure. To define the location of the second beta carbon atom Cj,2, the unit vector in the direction of the vector
l1 is set to be the unit vector in the direction of the x-axis (z1) of a rotated coordinate system S;. The y-axis of this new
coordinate system is found by taking the cross product of 1 and a random vector in the plane zp — 1, conditional on the
angle between this new y-axis and o being acute. The vector y; can then be normalised to find the unit vector in the direction
of y1, y1. The unit vector in the direction of the z-axis of this new coordinate system can be found by normalising the vector
obtained as a result of the cross-product of 1 and y1. In the same way as before, the values of 72, 82 and ¢» are found at
random to define the location p2 of Cg 2 with respect to the new coordinate system S;. To get the coordinates of this point in
the world coordinate system we can use the rotation matrix R o, defined as:

Rxx Rxy Rxz
Rio=|Ryx Ryy Ryz
Rzx Rzy Rzz

Rxx is the component of 2 in the direction of the world coordinate system x-axis, Rxy is the component in the direction of
the world coordinate system y-axis and Rxz is the component in the direction of the world coordinate system z-axis. Ry; and
Rz represent the components of 71 and z; in the direction of the three world axis. The coordinates of the point p» in the
world coordinate system p5 can then be found as follows:

ps = p2Rao + Ciy0, [1]

where C1 o is the vector joining the world origin to the origin of the coordinate system Si. When generating structures of fully
denatured proteins, this process is repeated N — 2 times, where N is the number of amino acids in the protein, to obtain the
coordinates of each amino acid in the world coordinate system. When generating structures for each of the intermediate states,
this process if carried out for the section(s) of the protein which are allowed to unfold. At the end of each unfolded segment,
the coordinates of the fixed sections from the PDB file coordinates are translated relative to the position of the final unfolded
residue. Additionally, each time a new point is generated, it is only accepted if the does not overlap with any of the previous
points (i.e. if the distance between the new point and all other points in the protein is greater than SA), otherwise a new point
is chosen until the condition is satisfied and only then can the next point be generated.
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