Casting a wide net to fight coronaviruses s, 1/2

Public release date: 5-Sep-2005 @ Back To

[ Print Article | E-mail Article | Close Window ] Ell'El(ﬁhlt'

Contact: Paul Ocampo
press@plos.org
415-624-1224

Public Library of Science

Casting a wide net to fight coronaviruses

Coronaviruses - the family of viruses that causes the
common cold - gained widespread recognition when
the deadly severe acute respiratory syndrome,
familiarly known as SARS, killed at least 800 people in
2003. Research efforts to design antiviral agents to
combat coronaviruses intensified after the SARS
epidemic and have focused mostly on just this virus.
But because coronavirus sequences and structures
mutate so quickly, a challenge is to find wide-spectrum
vaccines, since a vaccine targeting one strain would
likely be ineffective against another.

Online this week in the open-access journal PLoS
Biology, Haitao Yang, Dawei Ma, Zihe Rao, and
colleagues report that they have produced an antiviral
inhibitor that is active against several coronaviruses.
The authors combined structural and biochemical

analyses to identify a target in the structurally Caption: A broad-spectrum inhibitor can
conserved substrate-binding region of the main specifically recognize active site of all
protease (Mpro). Since humans and other animals coronavirus main proteases, the key

have no proteins similar to Mpro, the likelihood of enzymes for viral life cycle, which could
lead to the discovery of a single agent

d_eIeFerlous s_lde effects is low. The substrate-binding against all existing and possible future
site is especially attractive as a target for drug emerging coronavirus-related diseases.
development because evolutionarily conserved regions The protease structure is shown in

do not undergo high mutation rates like the rest of the ribbon-and-surface representation and
viral genome, allowing antiviral drugs to maintain their "hibitor molecules are shown as CPK

ffecti models (Yang et al.).
erfectiveness. Click here for a high resolution image.

Yang et al. created a synthetic version of the Mpro

substrate - reasoning that if they could inhibit the substrate's access to the binding site by
the mimic (known as suicide inhibitors), they should be able to block the protease’s
activity and maybe halt viral replication. The authors designed a synthetic inhibitor that
bound strongly to the protease and used it as a base to design a panel of inhibitors, which
allowed them to identify compounds that rapidly blocked proteases from multiple
coronaviruses and kept the coronaviruses from reproducing. The compounds caused no
obvious damage in human cells in the experiments.

The compounds developed in this study inhibit Mpro from new coronavirus strains that
cause conjunctivitis, bronchiolitis, and pneumonia. By identifying promising candidates for
drugs capable of targeting the entire Coronavirus genus, Yang et al. have laid the
foundation for containing everything from the common cold to the deadly SARS virus.
Preclinical and clinical trials will show whether these compounds live up to their promise.
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PLEASE MENTION PLoS Biology (www.plosbiology.org) AS THE SOURCE FOR THESE
ARTICLES. THANK YOU.

All works published in PLoS Biology are open access. Everything is immediately available
without cost to anyone, anywhere--to read, download, redistribute, include in databases,
and otherwise use--subject only to the condition that the original authorship and source
are properly attributed. Copyright is retained by the authors. The Public Library of Science
uses the Creative Commons Attribution License.
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