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Figure S1. (A) Cα  RMSD values for atomistic MD trajectories of representative structures 
of MST2 homo- and heterodimers, calculated with respect to the initial (black) and average 
(red) reference structures. Representative MD structures (i.e., smallest RMSD with respect to 
the average) are marked with small squares for MST2-MST2 (131.3 ns), MST2-RASSF5 
(56.2 ns), and MST2-RASSF1A (109.9 ns). (B) The solvent accessible area is also stable for 
all these dimeric systems. 
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Figure S2. Cα  RMSD values for atomistic MD trajectories of the representative MST2-
RASSF5 dimer structure at 310 K (black), 400 K (red), 450 K (green), and 500 K (blue). 

 

 
Figure S3. A) Total interaction energy (black line) between both protomers of MST2-MST2, MST2-
RASSF5, and MST2-RASSF1A dimers, including electrostatic (green), and van der Waals (blue) 
contributions. B) Histograms of the total interaction energy between SARAH domain protomers for 
MST2-MST2, MST2-RASSF5, and MST2-RASSF1A systems.  
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Figure S4. Distances corresponding to several important salt bridges along MD trajectories 
of MST2-MST2, MST2-RASSF5 and MST2-RASFF1A dimers. 
 

 

 
Figure S5. Number of hydrogen bonds between protomers along MD trajectories for MST2-
MST2 (black), MST2-RASSF5 (blue), and MST2-RASSF1A (green) dimers.  
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Figure S6. Hydrophobic and hydrophilic surfaces: (A) MST2-MST2 (blue-blue), (B) MST2-
RASSF5 (blue-red), and (C) MST2-RASSF1A (blue-green). The A1-C1 pannels illustrate only the 
hydrophobic aminoacids (green), A2-C2 show the hydrophilic ones (pink), and A3-C3 show both 
the hydrophobic (green) and hydrophilic (pink) areas,  respectively. 
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Figure S7. (A) Cα  RMSD values for atomistic MD trajectories for the representative 
structures of MST2-Peptide heterodimers (see text for details). RMSD values were 
calculated with respect to the initial (black) and average (red) structures over the atomistic 
MD trajectories. Representative structures (i.e., smallest RMSD with respect to the average) 
are marked with small squares for MST2-PEPS, MST2-PEPA MST2-PEPL, and MST2-SCR. 
(B) The solvent accessible area is also remarkably stable for all four dimer systems. 
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Figure S8. (A) Cα  RMSD values for atomistic MD trajectories for structures of RASSF1A-
Peptide heterodimers. RMSD values were calculated with respect to the initial (black) and 
average (red) structures. Representative structures (i.e., smallest RMSD with respect to the 
average) are marked with small squares for RASSF1A-PEPA and RASSF1A-SCR. (B) The 
solvent accessible area is also remarkably stable.  
 
 
 

 
Figure S9. Sample structures of RASSF1A-SCR dimers from the atomistic MD trajectory at 
0, 50, 150 and 200 ns. RASSF1A SARAH and the SCR (“scrambled” sequence) peptides 
are shown in green and pink, respectively.  See text for details. 
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Figure S10. Total interaction energy (black) between both protomers of MST2-PEPS, MST2-PEPL, 
MST2-PEPA, MST2-SCR, RASSF1A-PEPA and RASSF1-SCR dimers, including the electrostatic 
(green) and van der Waals (blue) energy contributions.  
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Figure S11. Comparison of histograms of residue-residue contact potential values from 20 x 20 contact 
potential matrices[1] developed by Hinds and Levitt (HL[2]), Betancourt and Thirumalai (BT[3]), 
Miyazawa and Jernigan (MJ-99[4]), Skolnick et al. (SJKG[5] , and SKO from Table 1a in Ref. [6]), and 
Tobi et al.[7] (TSLE from Table 5a in Ref.[7]). 
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Figure S12. Contact interaction potential values calculated for structures of MST2-RASSF1 (notation 
MR1 on the horizontal axis), MST2-MST2 (MM) and MST2-RASSF5 (MR5) dimers. The calculations 
were performed for the six popular contact potentials represented in Fig. S11 for three cases: (A) dimer 
structures before MD, (B) the dimer structures from our MD simulations corresponding to frames with 
the smallest RMSD values compared to the average over the respective trajectory (RMSDave), and (C) 
the dimer structures from the same MD trajectories but corresponding to frames with the largest 
RMSDave (to illustrate that even in this case the relative values for MR1 are still smaller than for MM 
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and MR5 dimers). A residue-residue contact cut-off distance of 5.5 Å between side-chain atoms was 
used. See text for details. 
 
 
 
 
 
 
 
 
 

 
Figure S13. Up: In order to provide further information on the MST2-MST2 homodimer, we have 
carried out a docking study (yellow plot in the histogram in Fig. 3) of the MST2-MST2 dimer using 
the crystal structure available (4HO9). We have evaluated the structural differences between the 
4HO9 structure and the results from docking using 4HO9 as template. Our results indicate that the 
differences between both docked and crystal structures are remarkably small, corresponding to 
alpha carbon (CA) RMSD of 2.208Å. Down: Furthermore, we have repeated the experiment, 
comparing the dimer obtained from docking using 4LGD (MST2 monomer) and the available 
4HO9 crystal structure. Once more, the docking results are in very high agreement with the crystal 
structure, with a CA RMSD of 2.096 Å. 
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Figure S14. Potential of mean force (PMF) profiles for the MST2-MST2, MST2-RASSF1 and 
MST2-RASSF5 systems calculated from the corresponding dimer all-atom MD simulations using 
the recent dynamic histogram analysis method (DHAM) method.[8] Here x is the CA-CA distance 
between the two monomers that has the smallest average value along the corresponding MD 
trajectory.  To probe convergence, the profiles were calculated for (A) the full trajectory, (B) the 
first third of the data, (C) the second third, and (D) the final third of the data. The first 20 ns (i.e., 
~10%) of data from each trajectory were not included in this analysis. 
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Figure S15. Potential of mean force (PMF) profiles for the MST2-PEPA, MST2-PEPL, MST2-
PEPs, MST2-SCR, RASSF1-Pep, and RASSF1-Scr systems calculated from the corresponding 
dimer all-atom MD simulations using the recent dynamic histogram analysis method (DHAM) 
method.[8] Here x is the CA-CA distance between the two monomers that has the smallest average 
value along each corresponding MD trajectory.  To probe convergence, the profiles were calculated 
for (A) the full trajectory, (B) the first half of the data, and (C) the second half of the data. The first 
20 ns (i.e., ~10%) of data from each trajectory were not included in this analysis. 
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