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Background: Drug Development & Computer-aid Drug Discovery

The drug development process is divided into four phases in a chronological order: drug
discovery, preclinical studies, clinical trials, and FDA review. The first phase, drug
discovery, is a time-consuming and costly process which could take approximately 6.5
years in tradition. Our project develops a machine learning pipeline in drug discovery
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Results

Random forest model and neural network were implemented, while two target
variables including the docking score and ranking of compounds were predicted, so that
four methods in total were performed and compared with each other. The difference
between machine learning methods is not significant, while that between target
variables is significant.
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The best result is produced by predicting the docking score with random forest model,
where among the top 20% of the compounds in NEXT dataset, 45.9% of those
compounds were predicted correctly by our model.
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Methods: Active Learning-enhanced Virtual Screening Value -
Virtual screening, a computational technique used in drug discovery to search libraries Figure 3. Distribution of predicted docking scores from three rounds of active learning.
of small molecules, could identify those structures which are most likely to bind to a Round 1 to round 3 from the left to the right.
drug target. ATOM Modeling Pipeline (AMPL) is an end-to-end modular and extensible Conclusion

software pipeline for building and sharing machine learning models that predict key
pharma-relevant parameters, with complete traceability and reproducibility of the
model building and evaluation process. We combine the two: implement active learning
of three rounds utilizing AMPL, each time docking with virtual screening to develop a
better ensembled model. Google Colab and GCP were implemented for the project. The
dataset used is the NEXT Libraries, a general screening sets that were designed to
identify small molecule lead compounds for HTS drug discovery projects.
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Figure 2. Diversity plot and self-similarity plot of NEXT dataset from EDA.

A direct prediction on docking score rendered a better result than predicting on ranking
of compounds. Through the implementation of active learning with increasing number
of rounds, the model performance became better with a decreasing speed.
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