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Coronavirus simulations completed on supercomputer

Biochemist leads simulations to help design new drugs, vaccines to combat coronavirus

April 2, 2020

Scientists are preparing a massive computer model of the coronavirus they expect will provide new insights
into how the virus infects the body.

National Science Foundation <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1811685&HistoricalAwards=false> -funded biochemist Rommie Amaro at the University of
California, San Diego (/cgi-bin/good-bye?https://ucsdnews.ucsd.edu/feature/coronavirus-massive-simulations-
completed-on-supercomputer) and her team are leading efforts to build the first complete all-atom model of
the envelope -- the exterior component -- of the SARS-CoV-2 coronavirus.

The researchers have taken the first steps, testing the first parts of the model and optimizing code on the
NSF-supported Frontera supercomputer at the University of Texas at Austin. The knowledge gained from the
full model will help researchers design new drugs and vaccines to combat the coronavirus.

Amaro says that "if we have a good model for what the outside of the particle looks like and how it behaves,
we're going to get a good view of the different components that are involved in molecular recognition."

Molecular recognition is the way the virus interacts with the ACE2 receptor -- angiotensin converting enzyme
2 -- and possibly other targets in the host cell membrane.

A coronavirus computer model is being developed by National Science Foundation-funded scientists.
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The coronavirus model may contain some 200 million atoms, a daunting scientific undertaking as the
interaction of each atom has to be computed. The team's workflow takes a hybrid, or integrative modeling,
approach.

"We're trying to combine data at different resolutions into one cohesive model that can be simulated on
leadership-class facilities like Frontera," Amaro said.

"We basically start with the individual components, where their structures have been resolved at atomic or
near atomic resolution. We carefully get each of these components up and running and into a state where
they are stable. Then we can introduce them into bigger envelope simulations with neighboring molecules."

Added Edward Walker, a program director in NSF's Office of Advanced Cyberinfrastructure, "Discovering a
cure for COVID-19 requires a fundamental understanding of the viral biology of this lethal pathogen.

"The computational simulation of the complete all-atom model of the SARS-CoV-2 coronavirus envelope was
possible only with the help of the expertise provided by the Frontera project and the computational capabilities
provisioned by the system. The result sheds a unique light on the behavior of this disease, which will help
virologists resolve this global crisis as quickly as possible."
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