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2D structures of ligands used in the study
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6UP, AGexp= -7.89 kcal/mol

7TUP, AGeyp= -8.99 kcal/mol

675, AGexp=-7.71 kcal/mol
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239, AGexp=-9.20 kcal/mol

Table S1. Two dimensional structures of the ligands of the URO receptor, alongside with their experimental affinities
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STR, AGegxp=-9.08 kcal/mol

AS4, AGeyp= -8.21 kcal/mol

HCY, AGey,= -6.65 kcal/mol

0
N

J 9
N
\

7
N
O

L356, AGex= -5.35 kcal/mol

L400, AGexp= -8.91 kcal/mol

Table S2. Two dimensional structures of the ligands of the PR receptor, alongside with their experimental affinities
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EK2, AGexp= -7.57 kcal/mol

EKG, AGexp=-9.62 kcal/mol
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EK9, AGeyp=-9.62 kcal/mol E63, AGexp=-9.72 kcal/mol

Table S3. Two dimensional structures of the ligands of the ERK2 receptor, alongside with their experimental affinities
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LO1, AGexp= -3.78 kcal/mol L02, AGexp= -2.7 kcal/mol LO5, AGexp= -2.16 kcal/mol
NH." NH2" NH2"
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LO6, AGexp= -2.7 kcal/mol LO7, AGexp= -3.94 kcal/mol L15, AGexp= -3.73 kcal/mol

Table S4. Two dimensional structures of the ligands of the plasmi receptor, alongside with their experimental
affinities

Results for Plasmin system
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Figure S1. Comparison of the evolution of the one-dimensional PMF with three iterations for the LO2 ligand of the

plasmi receptor
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Figure S2. Comparison of the evolution of the one-dimensional PMF with three iterations for the LO5 ligand of the

plasmi receptor
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Figure S3. Comparison of the evolution
plasmi receptor
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of the one-dimensional PMF with three iterations for the L06 ligand of the
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Figure S4. Comparison of the evolution of the one-dimensional PMF with three iterations for the LO7 ligand of the
plasmi receptor
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Figure S5. Comparison of the evolution of the one-dimensional PMF with three iterations for the L15 ligand of the
plasmi receptor



Figure S6. Representative structure of the minima of the LO1 ligand (A) Active site and absolute minimum (B)
Secondary minimum at about 10 A RMSD from the active site, with the active site structure depicted in blue for
reference

Results for URO system
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Figure S7. Comparison of the evolution of the one-dimensional PMF with three iterations for the 2UP ligand of the
URO receptor
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Figure S8. Comparison of the evolution of the one-dimensional PMF with three iterations for the 4UP ligand of the
URO receptor
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Figure §9. Comparison of the evolution of the one-dimensional PMF with three iterations for the 6UP ligand of the
URO receptor
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Figure S$10. Comparison of the evolution of the one-dimensional PMF with three iterations for the 239 ligand of the
URO receptor
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Figure S11. Comparison of the evolution of the one-dimensional PMF with three iterations for the 675 ligand of the
URO receptor
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Figure S12. Comparison of the evolution of the one-dimensional PMF with three iterations for the 1UP ligand of the

URO receptor

Figure S$13. Representative structure of the secondary minimum of the 7UP-URO system



Results for ERK2 system
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Figure S14. Correlation of the predicted binding free energy with respect to experimental values for the ERK2 system

: B C

7,
67 [ ]
S5 ’
é ... L]
R ‘
< .
L3 C, . h
o ° ° °, .o~ °
2 ‘°. : .' . ...‘i“ % . g-g?q;-;.. h '3‘?-:"?.
o © 0o® o0 ® ‘; Q o o® t{ . ° S
1 :-:yf’i' ‘ S ' (g\?"a
e ©°% o o o.: .o:‘ °
0 i Lt , |
0 10 20 0 10 20 0 10 20

Distance to minima (4)
Figure S15. Comparison of the evolution of the one-dimensional PMF with three iterations for the EK3 ligand of the
ERK2 receptor
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Figure S16. Comparison of the evolution of the one-dimensional PMF with three iterations for the EK6 ligand of the
ERK2 receptor
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Figure S17. Comparison of the evolution of the one-dimensional PMF with three iterations for the EK9 ligand of the
ERK2 receptor



7 °
6-
o5
E .
=
8 4 '. o o ° ‘
5 ° © : ° ° :
% 3 .o ’ ,. LN .‘-'.
[a W : ° .
2 = °
.:. oo % o° '&‘ © .
° ... ° o Cad ﬁd.‘o ° .
ki L e’
O‘ o, ) ) ...a‘. °
0 10 20 0 0 10 20

Distance to minima (A)
Figure S18. Comparison of the evolution of the one-dimensional PMF with three iterations for the E63 ligand of the
ERK2 receptor
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Figure $19. Comparison of the total energy of the three independent simulations with respect to the distance used in
the one-dimensional PMF for the EK2 ligand (ERK2 system)



Figure S20. Representative structure of the minima of the EK2 ligand (A) Active site structure (B) Absolute minimum
at about 10 A from the active site, with the active site structure shown in dark blue

Results for PR system
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Figure S21. Correlation of the predicted binding free energy with respect to experimental values for the PR system
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Figure S22. A) Evolution of the SASA for the trajectories from the first iteration of PR with STR ligand (B) PMF of the
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Figure $23. Complete trajectories from the first iteration of the simulation starting from a single bound conformation
in the active site for ligand L0O5 (Plasmin system).
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Figure S24. Comparison of the evolution of the one-dimensional PMF with three iterations for the LO1 ligand of the
Plasmin receptor with a larger solvent box
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Figure S825. A) Complete trajectories from the first iteration of the simulation starting from a single bound
conformation in the active site for ligand 239 (URO system) (B) PMF of the first iteration of the simulation starting
from a single conformation in the active site
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Figure S26. Comparison of the one-dimensional PMF of the inactive modification of the LO1 ligand of the Plasmin
receptor with respect to A) the original LO1 ligand in the Plasmin receptor and B) the 7UP ligand in the URO
receptor.
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Figure S27. One-dimensional projection of the PMF of the EK2 ligand with the ERK2 receptor introducing four
crystallographic waters



