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Abstract: In this talk, we share our experiences and updates of a COVID-19 HPC Consortium
project (https://covid19-hpc-consortium.org/projects/5eb5c8784c0571007b307650). Motivated
by the need to rapidly identify drugs that are likely to bind to targets implicated in SARS-CoV-2,
the virus that causes COVID-19, we present a framework for Fragment Molecular Orbital (FMO)
calculations to speed up quantum mechanical calculations that can be used to explore
structure-energy relationships in large and complex biomolecular systems. These calculations
are still onerous, especially when applied to large sets of molecules..

We will share our XSEDE ECSS collaboration in assisting with cyberinfrastructure aspects,
mechanisms and user interfaces that manage job submissions, data retrieval, and data storage
for the FMO calculations. The talk will summarize how we used the Apache Airavata science
gateway platform to apply FMO calculations to complexes formed between SARS-CoV-2 Mpro
(the main protease in SARS-CoV-2) and  2820 approved and experimental drugs in a
drug-repurposing library. The talk will highlight Airavata’s job submission and monitoring
enhancements to support static and parallel parameter sweeping capability on remote compute
clusters across a batch of input data. We will discuss integration of a data parsing workflow to
capture, filter out, and validate the enriched metadata from the outputs. Finally, we will discuss
generalization of the extensions made in support of large-scale FMO calculations for
SARS-CoV-2 Mpro-drug complexes and potential use in other biomolecular systems.
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