Abstract: Genome sequencing and high-throughput techniques have generated
vast amounts of diverse biological and clinical data. However, these sets of data
have not yet been fully explored to improve the effectiveness and efficiency of
drug discovery. Many diseases such as cancers, Alzheimer’s disease, and
emerging COVID-19 do not have safe and effective therapeutics. There is
hyperbole that Artificial Intelligence would accelerate drug discovery. However,
the successful application of AI to biomedicine faces many technical and
fundamental challenges which have not been fully appreciated. In this talk, I will
present our recent work in developing data-driven framework for the multi-scale
modeling of biological system using noisy, biased, and heterogeneous data.
Specifically, I will introduce several new deep learning algorithms that are
developed in my lab for addressing challenges in drug discovery and precision
medicine. They include graph attention network for graph representation, selfsupervised learning for unlabeled or noisy data, and multi-layered network model
for data integration. Furthermore, I will highlight the importance in integrating
mechanism-based modeling and deep learning for knowledge discovery.
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