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Figure S1: The evolution in time of the RMSD of the ligand compared to the crystallographic
pose during the three independent 100ns HREM runs.
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Bound alchemical work distibutions
8ns long transformations
Ligand 1 Starting from crystal Ligand 6

—— Decoupling
—— (-)Coupling

0.15

0.10

0.05

0.00

0 10 20 30 40 0 10 20 30 40

Ligand 7 Ligand 8

0.15

0.10

P(W) arbitrary units

0.05

0.00

-130 -125 -120 -115 -110 -105 -100 -95 5 10 15 20 25 30 35 40 45

Ligand 9 Ligand 11

0.10

0.05

0.00

W (kcal/mol)

Figure S2: The probability distributions of the forward and backward processes for the 8ns
long alchemical transformations of the ligand in the binding pocket (bound transformations)
starting from the crystal pose.
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Bound alchemical work distibutions
8ns long transformations
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Figure S3: The probability distributions of the forward and backward process for the 8ns
long alchemical transformations of the ligand in the binding pocket (bound transformations)
starting from the docked pose.
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Unbound alchemical work distibutions
0.5ns long transformations
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Figure S4: The probability distributions of the forward and backward process for the 0.5ns
long alchemical transformations of the ligand in water (unbound transformations).



Convoluted alchemical work distibutions
8ns long bound transformations / 0.5ns long unbound transformations
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Figure S5: Combined probability distributions of the forward and backward process obtained
with the convolution of the work values of the bound and unbound transformations, starting
from the crystal pose.



Convoluted alchemical work distibutions
8ns long bound transformations / 0.5ns long unbound transformations
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Figure S6: Combined probability distributions of the forward and backward process obtained
with the convolution of the work values of the bound and unbound transformations, starting
from the docked pose.



Bound alchemical work distibutions
4ns long transformations
Ligand 1 Starting from crystal Ligand 6

—— Decoupling

17
0175 —— (-)Coupling

0.150

0.125

0.100

0.075

0.050

0.025

0.000

-20 -10 0 10 20 30 40 0 10 20 30 40

Ligand 7 Ligand 8

0.175

0.150

0.125

o
=
o
I}

o
<)
N
o

P(W) arbitrary units

0.050

0.025

0.000

-120 —115 -110 —105 —-100 =95 -90 0 10 20 30 40

Ligand 9 Ligand 11

0.175

0.150

0.125

0.100

0.075

0.050

0.025

0.000

=30 =25 =20 =15 -10 -5 0 5 -20 -10 0 10 20
W (kcal/mol)

Figure S7: The probability distributions of the forward and backward process for the 4ns
long alchemical transformations of the ligand in the binding pocket (bound transformations)
starting from the crystal pose.
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Bound alchemical work distibutions
4ns long transformations
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Figure S8: The probability distributions of the forward and backward process for the 4ns
long alchemical transformations of the ligand in the binding pocket (bound transformations)
starting from the docked pose.
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Table S1: Free energy results in kcal/mol for the crystallographic pose, the
docked pose without the convolution of the free alchemical work values.

Ligand | AGecryst

AGdock

_ O 00 O

This study vs Aldeghi et al.

7.8 + 1.1
9.2 +-1.2
4.0 +- 0.7
7.8 +- 0.7
4.0 +- 1.0
1 3.7+ 1.3

7.3 +- 1.0
9.7+ 13
44 +-0.5
9.2 + 0.7
41+ 1.1
3.0 +-1.2
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Figure S9: The results obtained in this paper on the crystallographic poses compared to
the results obtained by Aldeghi et al.¥ and Gapsys et al.” The former uses FEP ¥ while the

latter performs bidirectional non equilibrium alchemical transformations.
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Figure S10: The probability distribution of the RMSD of residue ASP88 compared to the

closed pose during the HREM for the HOLO structures.
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Figure S11: The probability distribution of the RMSD of residue ASP88 compared to the
closed pose during the HREM for the APO structure.
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Figure S12: RMSD of residue ASP88 compared to the closed pose during the 200 non-
equilibrium alchemical transformations. The line indicates the average value in time, the
dark shaded region contains the 95% confidence interval, and the light shaded region is the
area between the maximum and minimum value.
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Figure S13: The number of molecules that are at maximum distance of 0.55nm from the

center of mass of the ligand during the HREM of the HOLO structures.
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Figure S14: The number of molecules that are at maximum distance of 0.55nm from the
center of mass of the ligand during the 200 non-equilibrium alchemical transformations, the
line indicates the average value in time, the dark shaded region contains the 95% confidence

interval, and the light shaded region is the area between the maximum and minimum value.
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Table S2: The free energy results in kcal/mol for the crystallographic pose, and
the docked pose calculated with Jarzynski’s equation” on the ligand dissociation

process.
Ligand | AGeryst AGdock
1 88 +-12 | 83+ 1.1
6 11.9 +- 0.7 | 13.6 +- 0.5
7 754-1.0 | 7.1 4+-0.7
8 99 +-1.1 | 11.6 +- 05
9 6.54-1.2 | 6.8 4 1.0
11 63+-12 | 64+ 1.0
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