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Androgen receptor (AR) is a ligand-dependent transcription factor that belongs to the family of steroid hormone nuclear receptors. 
Androgens bind to the ligand binding domain of the AR with strong affinity and are capable of regulating transcription of AR-regulated 
genes. AR signaling has implications in pancreatic cancer as well as tumors in the lungs, kidney, liver, and bladder. The standard treatment 
approach for patients with prostate cancer is to lower testosterone levels in the body, however, this does not always prove effective since 
some patients do not respond to this form of treatment. Therefore alternative treatment options are necessary. Small  molecule antagonists 
that interfere with androgens binding to AR have been under active investigation. In this study we utilize a graph based Machine Learning 
model to identify small molecule AR antagonists. In our approach, we design a flexible architecture that supports different graph 
convolutional layers. We used Bayesian optimization to find the best-performing graph kernel and hyperparameters, and we applied MC 
Dropout to measure the variance and confidence of the predicted values. The trained model was used to screen three datasets of 
commercially available compounds: the ZINC dataset, the eMolecules dataset, and a list of FDA-approved drugs. Using a high confidence 
threshold for the predicted activity and confidence, we reduced the original set of 364K molecules to 55 hits which were not present in our 
training set. Following a patent search on the 55 hits, we noticed that 36% had at least one relevant patent describing high activity against 
the Androgen Receptor, proving that graph-based predictive models can be efficient tools for virtual screening. 
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