Sup data 1:
Molecular Dynamics simulations

Molecular Dynamics (MD) simulations were performeing GROMACS 4.0.7 software
[1] with the OPLS-AA force-field2]. L33, P33 and V33 forms di3 were soaked in a
rhombic dodecahedral simulation box with 60,6223RRvater molecules and 28 Nians.
The distance between any atom of the protein a@ddix edges was set to at least 10 A. The
total energy of the system was minimized twice ¢befand after the addition of the ions)
with a steepest descent algorithm. MD simulatioesearun under the NPT thermodynamic
ensemble and periodic boundary conditions wereiegjh all directions. We used the weak
coupling algorithm of Berendse8] to maintain the system at a constant physiological
temperature of 310 K using a coupling constant.bfg® (protein and water ions separately).
Pressure was held constant using the Berendsenitllgd3] at 1 atm with a coupling
constant of 1 ps. Water molecules were kept rigidgithe SETTLE algorithri#]. All other
bond lengths were constrained with the LINCS atgani[5], allowing a 2 fs time step. We
used a short-range coulombic and van der Waalsftof-10 A and calculated the long-range
electrostatic interactions using the smooth partmkesh Ewald (PME) algorithig,7] with a
grid spacing of 1.2 A and an interpolation orde#of he neighbor list was updated every 10
steps. After a 1 ns equilibration (with positiorstraints on the protein), each system was
simulated for 50 ns. For the three systems, fiven§8Gsimulations were performed (using
different initial velocities) and one was extendedil 100 ns for a total simulation time of

300 ns. Molecular conformations were saved evefypgOfor further analysis.
Trajectory analyses

The first 5 ns of each MD simulation were discardmt trajectory analyses were

conducted on a set of 2,749 MD snapshots for egsterm and were performed with the



GROMACS software and in-house Python and R scripisot mean square deviations
(RMSD) and root mean square fluctuations (RMSF)ewalculated on € atoms only. To
analyze the number of contacts, two residues wefieetl as contacting each other when the
distance between theiraGitoms was less or equal to §8). The absolute accessible surface
area (ASA) was computed using GROMACS software. fehative accessible surface area
(rASA) was obtained by normalizing the absolute AtBAhe ASA calculated on an extended
peptide Ala-X-Ala (where X stands for the aminodaiti question), in this case 183 A42

A? and 154 A for Leu, Pro and Val respectively. Distances betweesidue 33 and the I-
EGF-1 and I-EGF-2 domains were computed as thardistbetween the center of mass of the

atoms in residue 33, and the I-EGF-1 and |I-EGF+2alps.
Protein Blocks analysis

Protein Blocks (PBs|9] are a structural alphabet composed of 16 locabpnees. Each
specific PB is characterized by they dihedral angles of five consecutive residues. Dbth
through an unsupervised training approach performeda representative non-redundant
databank, PBs give a reasonable approximation @dcl protein 3D structurgd.0]. PBs are

very efficient in modeling tasks such as proteipesimpositiong11] and MD analysefl2].

PB assignments are done for every residue offiherotein and for every snapshot
extracted from the MD simulations. The equivalenmiber of PB410] (Ng) is a statistical
measurement similar to entropy and represents ibeage number of PBs a given residue

takes.Ng is calculated as follows:



Where f, is the probability of PB. A Ng value of 1 indicates that only one type of PB is

observed, while a value of 16 is equivalent toradcan distribution. To underline the main
differences between the two proteirddyy; values corresponding to the absolute difference
betweenNg from L33 and P33 simulations were computed. Déffes were considered

significant when at least one of tNg, was less than 2.5 ardNe, was greater than 1.5.
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Figure S1. RMSD of the PSI, I-EGF-1 and I-EGF-2 domains. Root-mean-square

deviations (RMSD)calculated forCo atoms are individually presented for the four MD

simulations of 50 ns and the fifth of 100 ns foe 1833, P33p3 and V33p3 (blue, red and
green lines, respectively). The first 5 ns of eaghulation, i.e. the time to reach stability,

were omitted. RMSD values were stable throughoaiMi> simulations.
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Figure S2. Contacts of residue 33 with g3 knee domains. Ca contact of L33, V33 and P33
(blue, green and red curves respectively) with atarh the PSI, I-EGF-1 and I-EGF-2
domains. P33 has higher number of contact (W§8favith the I-EGF-2 domain not observed

for the other variants<g).



