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Abstract

In this Supporting Information we provide extra graphical and sta-
tistical analysis of the ESMACS protocols applied to the LDHA protein
binding dataset studied in the main paper.

Section 1: ESMACS protocol comparison

A variety of MMPBSAY based ESMACS? protocols were investi-
gated that take into account ligand and receptor flexibility. Figure
shows each protocol compared with experiment. No meaningful
difference is observable in the clustering of the datapoints across
the protocols (including within subsets binding to different sites) -
in agreement with the statistical measures described in the main

paper.
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Figure S1: Comparison of binding free energies computed using different

MMPBSA based ESMACS protocols with experimental data.
points are coloured according to the pocket(s) to which they bind (adenine
pocket in green, substrate pocket blue and bridging ligands orange) and a dashed

grey line indicates the best fit linear regression.
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Section 2: Statistical analysis of subsets of lig-
ands binding at different sites

The dataset of LDHA ligands under investigation contains 4 ligands
which bind to the substrate pocket, 9 to the adenine pocket and 9
that bridge the two sites Ward et al.”. In Table|S1|the performance
of all ESMACS protocols investigated, including those incorporat-
ing entropy contributions, are presented both for the whole dataset
and the subsets for each binding mode. The slight decrease in per-
formance between the protocols incorporating normal modes and
WSAS entropy calculations for the substrate subset is explained by
the single outlier visible in the correlation plot shown in the main

paper.
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Table S1: Performance of different MMPBSA based ESMACS protocols, includ-
ing ltraj protocols incorporating entropic contributions) in reproducing exper-
imental binding free energies, measured by mean unsigned error (MUE), Pear-
son’s predictivity index (PI), correlation coefficient (r) and Spearman’s rank
coefficient (rs). Values are shown for the full dataset and the subsets of ligands
binding to different sites. Bootstrapped errors are provided in brackets where
appropriate.

Subset MUE* PI r2 I
ltraj (MMPBSA alone)
Overall 1782 090 081 (0.07) 082 (0.11)
Adenine 288 0.84 074 (0.17) 0.79 (0.19)
Substrate  3.95 0.99 0.83 (0.24) 0.80 (0.49)
Bridging 243 086 075 (0.17) 082 (0.22)
1traj-ar (MMPBSA alone)
Overall 22.73 0.90 0.82 (0.06) 0.81 (0.09)
Adenine 380 0.90 076 (0.19) 081 (0.22)
Substrate 812 0.99 0.89 (0.13) 0.80 (0.50)
Bridging 204 0.66 060 (0.23) 043 (0.39)
2traj-fl (MMPBSA alone)
Overall 1640 091 080 (0.07) 083 (0.11)
Adenine 225 091 083 (0.09) 085 (0.17)
Substrate 3.48 0.99 085 (0.22) 0.80 (0.48)
Bridging 236 0.93 0.78 (0.15) 0.87 (0.17)
2traj-ar (MMPBSA alone)
Overall 21.21 090 0.82 (0.06) 0.82 (0.09)
Adenine 356 090 077 (0.19) 081 (0.21)
Substrate  7.82 0.99 0.89 (0.12) 0.80 (0.48)
Bridging 352 074 055 (0.24) 050 (0.38)
1traj (MMPBSA + Normal modes)
Overall 11.12 089 0.70 (0.11) 081 (0.11)
Adenine 1.12 0.85 0.63 (0.22) 0.75 (0.25)
Substrate 273 0.99 0.89 (0.18) 0.80 (0.49)
Bridging 1.86 0.86 0.71 (0.19) 0.82 (0.23)
ltraj (MMPBSA + WSAS)
Overall 3720 0.89 0.82 (0.07) 0.81 (0.11)
Adenine 599 0.77 065 (0.21) 0.69 (0.25)
Substrate 9.73 0.71 0.72 (0.32) 0.40 (0.69)
Bridging 560 0.86 0.73 (0.17) 0.82 (0.22)
ltraj (MMPBSA + Variational entropy)
Overall 13.86 0.89 0.71 (0.09) 0.80 (0.12)
Adenine 1158 0.03 002 (0.16) -0.11 (0.35)
Substrate 6.56 0.71 0.83 (0.26) 0.40 (0.70)
Bridging 177 0.88 075 (0.14) 0.78 (0.23)

* In keal mol~T and corrected for mean signed error.
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