
Pr ogr ess in COVID-19 
t r eatments

Lifesaving COVID-19 vaccines are 
allowing us to feel opt imist ic again, after 
more than a year of anxiety and tragedy. 
But vaccines are only one side of the 
coin? we also need treatments that can 
prevent severe disease after someone has 
been infected. In the past year, there has 
been significant progress in developing 
effect ive ant ibody-based therapies, and 
three drugs are current ly available 
through emergency use authorizat ion 
(EUA) by the Food and Drug 
Administrat ion.

Sotrovimab, the newest ant ibody 
therapy, was developed by 
GlaxoSmithKline and Vir Biotechnology 

after a large collaborat ive study by 
scient ists from across the nat ion 
discovered a natural ant ibody (in the blood 
of a SARS survivor, back in 2003) that has 
remarkable breadth and efficacy.

Experiments showed that this 
ant ibody, called S309, neutralizes all 
known SARS-CoV-2 strains? including 
newly emerged mutants that can now 
?escape? from previous ant ibody 
therapies? as well as the closely related 
original SARS-CoV-2 virus.

St r uctur al maps point  t he way

Jay Nix, leader of the Molecular 
Biology Consort ium based at the ALS, used 
Beamline 4.2.2 at the ALS and SLAC?s 
Stanford Synchrotron Radiat ion 

Lightsource to perform protein 
crystallography on samples of 
survivor-derived ant ibodies during an 
early phase of the study. His work, 
alongside other crystallography and 
cryo-electron microscopy findings, helped 
generate detailed structural maps of how 
these ant ibodies bind to the SARS-CoV-2 
spike protein, allowing the wider team to 
select the most promising contenders and 
advance them to cell culture- and 
animal-based studies. Following excit ing 
lab results, the developers designed 
sotrovimab based on the structure of 
S309, and evaluated it  in clinical t rials.

The FDA granted an EUA for 
sotrovimab in late May after trials showed 
that people with mild to moderate 

Scient i f ic 
Achievement
An ant ibody that appears to 
neutralize all known SARS-CoV-2 
strains and closely related 
coronaviruses was discovered with 
the help of protein-structure data 
from the Advanced Light Source.

Signi f icance 
and Impact
The work highlights principles 
underlying ant ibody potency, 
breadth, and escapability that can 
guide the development of 
therapeutics against the current and 
potent ial future pandemics. An art ist ic rendering of ant ibodies surrounding a SARS-CoV-2 part icle. 
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An Ant ibody That  Br oadly Neut r al izes 
SARS-CoV-2
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COVID-19 infect ions who received an 
infusion of the therapy had an 85% 
reduct ion in rates of hospitalizat ion or 
death, compared with placebo.

Follow-up study on vi r al escape

Understanding that new mutat ions 
could arise and that a novel pathogenic 
coronavirus could emerge from an 
animal?human crossover event, the 
scient ists began a follow-up study to 
deeply explore what factors make 
ant ibodies resistant to viral escape and 
how certain ant ibodies are also broadly 
react ive against diverse, related viruses. 
Using biochemical and structural analysis, 
deep mutat ional scanning, and binding 
experiments, they ident ified one ant ibody 
with unparalleled universal potency.

This ant ibody, which binds to a 
previously unknown site on the 
coronavirus spike protein, appears to 
neutralize all known sarbecoviruses? the 
genus of coronaviruses that cause 
respiratory infect ions in mammals. And, 
due to the unique binding site on a 
mutat ion-resistant part  of the virus, it  may 
well be more difficult  for a new strain to 
escape. Subsequent tests in hamsters 
suggest that this ant ibody could even 
prevent a COVID-19 infect ion if given 
prophylact ically.

In general, the work informs the 
development of ant ibody and vaccine 
countermeasures with greater robustness 
to immune escape in the current 
SARS-CoV-2 pandemic and ut ility for 
potent ial future sarbecovirus spillovers.
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Composite model of the SARS-CoV-2 spike protein with cross-react ive ant ibodies. Viral surfaces 
(epitopes) recognized by each ant ibody fragment  (Fab) are shown as colored surfaces, and the 
footprint  of the ACE2 receptor (the cellular target  of the spike protein) is shown as a black out line.
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