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Outline

Overview of bioinformatics and the drug discovery process

GPU accelerated data science

Two examples of real-time, interactive clustering:

Identifying SARS-CoV-2 susceptible cells in the human lung

Virtual screen used to select potential SARS-CoV-2 inhibitors
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Layers of Bioinformatics Data

Transcriptomics measures the 
activity of genes 

Source: Minai-Tehrani, et al. Andrologia 48.6 (2016).

Cheminformatics is a family of 
techniques associated with the search 
and retrieval of chemical compounds
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Drug Discovery: an Informatics Perspective
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Source: Zurdo. Pharmaceutical BioProcessing. 1.1 (2013).
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RAPIDS Accelerates Scientific Discovery on the GPU
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Single-Cell Transcriptomics

Source: Durante et al., 2020
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Single-cell Transcriptomics Workflow
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Single-Cell Transcriptomics in Medicine and Drug Discovery

Sources: van der Wijst, et al. "Science Forum: The single-cell eQTLGen consortium." eLife 9 (2020); Lukassen et al. (2020).
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Five Hours -> Twelve Minutes with GPUs
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Real-Time, Interactive Browsing of Human Lung Cells

https://docs.google.com/file/d/18bBGtRelz0XKzZWjo0RSpczt-esbeChx/preview
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Cheminformatics in Drug Discovery

Virtual screening (in silico) Assay analysis (in vitro / in vivo)

Source: Ferreira and Andricopulo. Front. Pharmacol. (2018) 9.1278.
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Featurization of Chemicals with Morgan Fingerprints

Source: Rogers and Hahn. J. Chem. Inf. Model. (2010) 50.5.
Image: ChemAxon ECFP documentation
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Cheminformatics Workflow
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Virtual Screen of COVID-19 Drug Candidates

Source: Tsuji. FEBS OpenBio 10.6 (2020).

3-Chymotrypsin-Like Protease from 
SARS-CoV-2 (PDB ID 6Y2G)

with Sepimostat (CHEMBL114586)
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Real-Time, Interactive Browsing of COVID-19 Drug Candidates

https://docs.google.com/file/d/1QyvDdvWvvnbo1-YSXzQQkcp-zPR5x9Ts/preview
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GitHub Repos
clara-parabricks/rapids-single-cell-examples
NVIDIA/cheminformatics

Pat Walters, RELAY Therapeutics
Abe Stern, NVIDIA
Rajesh Ilango, NVIDIA
Corey Nolet, NVIDIA
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Real-Time, Interactive Browsing of COVID-19 Drug Candidates

https://docs.google.com/file/d/1HhxLRtkfxQ1qr4kcQYoTpimF28ipyxfq/preview
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Cheminformatics in drug discovery
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CONTENT SLIDE
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SAME AS PREVIOUS SLIDE
But Includes Logo and Page Number in Lower Right Corner
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BULLET ICON

• Body/bullet text WITH a bullet icon option
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