
1 Structures Excluded from PDBbind Core Sets

The following structures were excluded from the PDBbind core sets due to parsing errors or the
protein or the ligand.

2007 core: 1a08, 1a1b, 1d09, 1is0, 1kv5, 1ols, 1olu, 1v16, 1xd1, 2h3e, 4tim, 4tmn, 7cpa, 8cpa.
2013 core: 1jyq, 1kel, 1os0, 1vso, 2pq9, 2qft, 2x97, 2xy9, 2zcq, 2zcr, 3fk1, 3i3b, 3muz, 3vd4,

4tmn.
2016 core: 1bzc, 1vso, 2zcq, 2zcr, 4tmn, 5tmn.
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2 Algorithm Selection and RF Hyperparameter Tuning
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Figure 1: Performance of five regression algorithms using each feature set under stratified five-fold
cross-validation using the PDBbind 2018 general set, exlcuding any structures present in the 2007,
2013, or 2016 core sets. Hyper-parameters for each algorithm were first tuned using randomized
search with cross-validation. XGBoost and Random Forest regression consistently outperform a
linear model, a single-layer neural network, and AdaBoost using shallow decision trees. For all
algorithms except the neural network, the combination of RDKit descriptors and AutoDock Vina
terms achieves comparable performance to RF-Score, RF-Score v3, and NNScore 2.0. In the case
of the neural network, combining the NNScore 2.0 features with the RDKit descriptors appears to
slightly degrade performance. This may be a result of the large size of both of these feature sets; it
is possible that allowing the random search to sample larger hidden layer sizes for this feature set
could reveal a more optimal neural network architecture.
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Figure 2: Tuning RF parameter n estimators using the PDBbind 2018 general set. A randomly-
chosen subset of 20% of the general set was held out for validation, with the remaining 80% of
the general set used for training and out-of-bag validation. Performance of all scoring functions
plateaus around n estimators=500 for both the out-of-bag and the held-out validation.
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Figure 3: Tuning RF parameter max features using the PDBbind 2018 general set.A randomly-
chosen subset of 20% of the general set was held out for validation, with the remaining 80% of
the general set used for training and out-of-bag validation. Optimal performance on out-of-bag
validation is obtained for values of max features between 0.2 and 0.4. RF-Score and RF-Score v3 are
notable outliers in held-out validation, with performance beginning to drop off by max features=0.2.
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3 Feature Importance
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Figure 4: Relative feature importance of the highest-ranking features in RF scoring functions
usingthe AutoDock Vina, RF-Score, RF-Score v3, and NNScore 2.0 features. Terms from AutoDock
Vina are shown in red, other features from RF-Score or NNScore 2.0 are shown in yellow.
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