
Supplementary Material

This document contains supplementary figures and tables. In addition, a zip-archive is available, containing
our raw results in machine-readable form, as well as the Jupyter notebook with which additional statistical
analyses were carried out.

Contents of the zip-archive:

• summary ddG.csv

• summary dG.csv

• RBFE transformato workbook.ipynb
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Figure S1. Structures for the ligands investigated for the JNK1 system with their corresponding abbrevia-
tions (Wang et al., 2015). Different CCs were used depending on the mutation studied.
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Figure S2. Structures for the ligands investigated for the CDK2 system with their corresponding abbrevia-
tions (Wang et al., 2015). Ligand 1h1q, highlighted in blue, is the reference structure for the consensus
common core (CC) used in this work.
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Figure S3. Structures for the ligands investigated for the TYK2 system with their corresponding abbrevia-
tions (Wang et al., 2015). Ligand ejm 31, highlighted in blue, is the reference structure for the consensus
common core (CC) used in this work.
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Figure S4. Structures for the ligands investigated for the XFa system with their corresponding abbreviations
(Homeyer and Gohlke, 2013). Different CCs were used depending on the mutation studied.
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Figure S5. Structures for the ligands investigated for the Galectin–3 system with their corresponding
abbreviations (Gapsys et al., 2020). Different CCs were used depending on the mutation studied.
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Figure S6. ∆∆Gbind
L1→L2

obtained with Transformato (blue triangles) compared to results obtained by
pmx/CGenFF for JNK1, GAL3 (orange crosses), by FEP+ for JNK1 (red stars), and by AMBER TI for
XFa (green triangles). The corresponding RMSE and MAE values can be found in Table 2a of the main
manuscript.
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Figure S7. Histogram of deviations between the computed binding free energies ∆Gbind obtained by
Transformato (orange) and pmx/CGenFF (black, hatched histogram) and experiment. The data obtained
with Transformato are superposed with two Gaussian distributions. Solid orange line: µ = 0, σ = 1.17
(1.17 kcal/mol is the RMSE of the predicted binding free energies for Transformato). Dashed orange
line: Best fit Gaussian µ = −0.40, σ = 1.09. For clarity, the analogous graphs for pmx/CGenFF are not
shown; the parameters for the fitted Gaussian is µ = −0.41, σ = 1.15
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Table S6. Comparison of experimental ∆ G values with the corresponding calculated ∆G value for the CDK2 system. The formula how ∆G was derived from
the ∆∆G values as reported by Transformato is given in the last column. The unsigned error (UE) is given for all values besides the reference structure.

exp. ∆Ga ∆G (TF) UE (TF) Calculation of ∆ G
20 -8.72 -8.48 ± 0.15 0.24 ∆G(1h1q)-∆∆G(20→1h1q)
21 -7.83 -7.63 ± 0.76 0.20 ∆G(1h1q)-∆∆G(21→1h1q)
22 -7.86 -7.93 ± 0.55 0.07 ∆G(1h1q)-∆∆G(22→1h1q)
26 -8.43 -8.43 ± 0.47 0.00 ∆G(1h1q)-∆∆G(26→1h1q)
28 -11.11 -9.50 ± 0.50 1.61 ∆G(1h1q)-∆∆G(28→1h1q)
29 -9.88 -7.96 ± 0.56 1.92 ∆G(1h1q)-∆∆G(29→1h1q)
30 -9.81 -8.48 ± 0.68 1.33 ∆G(1h1q)-∆∆G(30→1h1q)
31 -9.54 -9.03 ± 0.19 0.51 ∆G(1h1q)-∆∆G(31→1h1q)
1h1q -8.18 -8.18 0.00 experimental value
1h1s -11.25 -8.78 ± 0.60 2.47 ∆G(1h1q)-∆∆G(1h1s→1h1q)
1oi9 -9.74 -9.18 ± 0.33 0.56 ∆G(1h1q)-∆∆G(1oi9→1h1q)
1oiu -9.08 -9.49 ± 0.26 0.41 ∆G(1h1q)-∆∆G(1oiu→1h1q)
1oiy -9.79 -8.68 ± 0.41 1.11 ∆G(1h1q)-∆∆G(1oiy→1h1q)
a as reported by Wang et al. (2015)

Table S7. Experimental ∆ G values with the corresponding calculated ∆G for the TYK2 system. The formula how ∆G was derived from ∆∆G by
Transformato is given in the last column. The unsigned error (UE) is given for all values besides the reference structure.

exp. ∆Ga ∆G (TF) UE (TF) Calculation of ∆ G
ejm 31 -9.54 -9.54 0.00 experimental value
ejm 42 -9.78 -10.07 ± 0.26 0.29 ∆G(ejm31)-∆G(ejm42→ejm31)
ejm 43 -8.26 -6.66 ± 0.18 1.60 ∆G(ejm31)-∆G(ejm43→ejm31)
ejm 44 -7.42 -5.45 ± 0.55 1.97 ∆G(ejm31)-∆G(ejm44→ejm31)
ejm 45 -9.56 -9.91 ± 0.50 0.35 ∆G(ejm31)-∆G(ejm45→ejm31)
ejm 46 -11.31 -8.74 ± 0.29 2.57 ∆G(ejm31)-∆G(ejm46→ejm31)
ejm 47 -9.70 -9.06 ± 0.23 0.64 ∆G(ejm31)-∆G(ejm47→ejm31)
ejm 48 -9.00 -7.94 ± 0.40 1.06 ∆G(ejm31)-∆G(ejm48→ejm31)
ejm 49 -7.75 -7.58 ± 0.68 0.17 ∆G(ejm31)-∆G(ejm49→ejm31)
ejm 50 -8.98 -10.26 ± 0.25 1.28 ∆G(ejm31)-∆G(ejm50→ejm31)
ejm 54 -10.53 -9.29 ± 0.46 1.24 ∆G(ejm31)-∆G(ejm54→ejm31)
ejm 55 -9.21 -9.68 ± 0.74 0.47 ∆G(ejm31)-∆G(ejm55→ejm31)
jmc 23 -11.70 -9.19 ± 0.24 2.51 ∆G(ejm31)-∆G(jmc23→ejm31)
jmc 28 -10.98 -7.46 ± 0.32 3.52 ∆G(ejm31)-∆G(jmc28→ejm31)
jmc 30 -10.94 -8.04 ± 0.67 2.90 ∆G(ejm31)-∆G(jmc30→ejm31)
a as reported by Wang et al. (2015)
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Table S8. Distribution of absolute errors of calculated binding affinities with respect to experiment
∣∣∣∆Gbind

i,exp −∆Gbind
i

∣∣∣: Obs % is the percentage of
deviations falling within the specified absolute error range. Anticip % is the percentage of deviations expected given an underlying Gaussian error distributions
with RMSE of 1.17 kcal/mol (cf. Figure S7, dashed orange line).

absolute error (kcal/mol) anticip % obs %
<0.5 33.08 43.28
<1.0 60.72 64.18
<1.5 80.01 82.09
<2.0 91.26 91.04
<2.5 96.73 94.03
>2.5 3.26 5.97

12



Supplementary Material

REFERENCES
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