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The RBD binds ACEZ on target cells target cell\ : %
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The RBD is a target of
neutralizing antibodies
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Antibody therapeutics are
being designed to target

the RBD
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Understanding how RBD mutations affect antibody
recognition is important for therapeutics and vaccines
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How can we measure the effects of all these mutations?
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(201 sites) X (19 amino-acid mutations per site) = 3,819 mutations
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Yeast display enables high-throughput binding experiments

3,819 mutations
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How do mutations affect antibody binding?

pre-selection
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We can make high-resolution antibody escape maps

COV2-2165
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https://dms-view.github.io/?markdown-url=https://raw.githubusercontent.com/jbloomlab/SARS-CoV-2-RBD_MAP_Crowe_antibodies/master/data/dms-view_metadata.md&pdb-url=https://raw.githubusercontent.com/jbloomlab/SARS-CoV-2-RBD_MAP_Crowe_antibodies/master/data/pdbs/6M0J.pdb&data-url=https://raw.githubusercontent.com/jbloomlab/SARS-CoV-2-RBD_MAP_Crowe_antibodies/master/results/supp_data/MAP_paper_antibodies_dms-view_data.csv&condition=COV2-2479&site_metric=site_total+escape&mutation_metric=mut_escape+color+ACE2+bind&selected_sites=420,456,472,475,484,485,487,490&protein-data-color=gray&protein-other-color=pink

Growing virus in the presence of a single antibody selects
escape mutants

antibody escape / replicates mutations
COV2-2050 4 /30 E484K (4)
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Why are these mutations selected?

antibody escape / replicates mutations
COV2-2050 4 /30 E484K (4)
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Viral escape mutants are accessible by a single nucleotide

change
antibody escape / replicates mutations
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Viral escape mutants are minimally deleterious for ACE2 binding
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COV2-2165 does not select viral escape mutants

antibody escape / replicates mutations
COV2-2050 4 /30 E484K (4)
COV2-2499 5/16 G446D (3), Q498R (2)
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All 1-nucleotide mutants that reduce COV2-2165 binding have
functional deficits

ACE2 binding RBD expression
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A cocktail of 2 antibodies that compete for binding but have
distinct escape mutations prevents escape
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escape /

antibody replicates mutations
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Conclusions

We can make high-resolution antibody escape maps

and integrate with functional data

to predict which mutations will arise in viral growth.

This can inform the selection of escape-resistant antibodies and cocktails.
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