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Figure S1. Results of FRED docking of native ligands to their receptor structures. Superposition 

of x-ray binding poses (cyan carbons) and docking poses (purple carbons) of the  ligands for the 

12 investigated systems. 
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Figure S2. Normalized precision of DD models for molecules scoring below the score cutoff of 

the last iteration in  random 1 million molecules sampled at each iteration. Values are normalized 

by dividing them by initial values (percentages of virtual hits in the entire ZINC15 database, 

random precisions). 

 

 

Figure S3. Normalized differences between number of DD hits inferred from the test set and 

obtained by applying DD models to ZINC15, calculated as 
|ℎ𝑖𝑡𝑠𝑡𝑒𝑠𝑡−  ℎ𝑖𝑡𝑠𝑟𝑒𝑎𝑙|

min(ℎ𝑖𝑡𝑠𝑡𝑒𝑠𝑡,ℎ𝑖𝑡𝑠𝑟𝑒𝑎𝑙)
∙ 100 
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Table S1. Protein targets selected for evaluating DD. 

 

Family Target Ligand PDB 
Resolution 

(Å) 

Therapeutic 

Significance 

Nuclear 

receptors 

AR Dihydrotestosterone 1T7R1 1.40 Prostate Cancer2 

ERα Raloxifene 1ERR3 2.60 

Breast cancer, 

osteoporosis, 

menopausal 

symptoms2 

PPARγ SR-2067 4R064 2.22 Diabetes2 

Kinases 

CAMKK2 STO-609 2ZV25 2.40 

Prostate cancer, 

metabolic 

hepatic 

diseases5-6 

CDK6 Abemaciclib 5L2S7 2.27 Breast cancer8 

VEGFR2 Axitinib 4AG89 1.95 
Multiple cancer 

types8 

G 

protein-

coupled 

receptors 

ADORA2A Theophylline 5MZJ10 2.00 

Myocardial 

perfusion 

imaging, 

inflammation, 

neuropathic 

pain, 

Parkinson’s 

disease11 

TBXA2R Ramatroban 6IIU12 2.50 

Cardiovascular 

diseases, 

asthma13 

AT1R ZD-7155 4YAY14 2.90 Hypertension15 

Ion 

channels 

Nav1.7 GX-936 5EK016 3.53 Pain17 

GLIC Anesthetic ketamine 4F8H18 2.99 
General 

anesthetics18 

GABAA  Flumazenil 6D6T19 3.86 
Benzodiazepine 

overdose19 

 

Table S2. Number of active ligands for each target, obtained from DUD-E. 

 

Target Active ligands 

AR 1,084 

ERα 1,314 

PPARγ 1,290 

VEGFR2 2,319 

ADORA2A 3,095 
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