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The BV-BRC SARS-CoV-2 Genome Browser is built upon the JBrowse platform. A wide 
variety of SARS-CoV-2 related data have been compiled and made available as individual 
data tracks: 

● Epitopes  
● Functional Features 
● Gene and Protein 
● Mutation Impact 
● Primers and Probes 
● Structural Features 
● Variants of Concern 

Epitopes  
Data source: Experimentally determined B-cell epitopes for SARS-CoV-2 imported from the 
Immune Epitope Database and Analysis Resource (IEDB). The epitope data is also 
available via the Immune Epitope Search interface in ViPR: 
https://www.viprbrc.org/brc/vipr_virusEpitope_search.spg?method=ShowCleanSearch&dec
orator=corona  

Data processing: Epitopes identified from different protein accessions were mapped to the 
RefSeq strain (Wuhan-Hu-1, NC_045512) and then transformed into a Jbrowse GFF track. 

Functional Features 
Data source: UniProtKB. 
https://www.uniprot.org/uniprot/?query=proteome:UP000464024%20reviewed:yes  

Data processing: All feature types except for beta strand, coiled coil, helix, and turn were 
used and transformed into a Jbrowse GFF track.   

Gene and Protein 
Data source: RefSeq Wuhan-Hu-1, NC_045512.2. 



 

 

Data processing: Gene, protein, and mature peptide annotations from the above record 
were transformed into a Jbrowse track. 

Mutation Impact 
Data source:  

1. Mutational effects of SARS-CoV-2 receptor binding domain (RBD) on monoclonal 
antibody and sera binding were derived from multiple experimental studies by the 
Bloom lab: 
https://raw.githubusercontent.com/jbloomlab/SARS2_RBD_Ab_escape_maps/main/
processed_data/escape_data.csv  

2. Mutational affects on ACE2 Binding Affinity analysis were also obtained from the 
Bloom lab: https://github.com/jbloomlab/SARS-CoV-2-
RBD_DMS/blob/master/results/single_mut_effects/single_mut_effects.csv  

Data version: 2021-04-15 

Background: All of these were constructed from the human convalescent sera/monoclonal 
antibody/moderna vaccine elicited antibody escape data for the Spike protein RBD mutant 
library (PMID: 32841599, 33592168, 33495308). The mutant library was constructed such 
that each site in the RBD was mutated with 19 different substitutions in the genetic 
background of Wuhan-Hu-1. The resulting library covers 3804 of the 3819 possible amino 
acid mutations in the RBD.  Mutated RBD proteins were displayed on yeast cells and 
binding to antibody preparations or ACE2 protein measured.  Barcodes were used to label 
the RBD variants and after the yeast cells were sorted into bins based on binding 
affinity/antibody escape, sequencing of the barcodes was used to derive raw counts of RBD 
variants that were escaping antibody binding or leading to changes in ACE2 binding. 
Statistical approaches were used to process these to derive their “escape fraction” for 
antibody escape and “bind_avg” for ACE2 binding. 

Data processing: For mutational impact analysis for antibody escape we used the values 
under the “mut_escape” and “normalized_site_total_escape” columns.  The values were 
used to construct the overlaid bar graphs as well as heat maps that can be seen under the 
mutation impact column.  The following gives the specifics into how the antibody escape 
mutation impact tracks were designed. 
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3https://github.com/elsiklab/multibigwig) the BigWig files were combined to design 
the overlaid bar graphs to display max and median values at each site. 
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5. Values from the “bind_avg” of the associated CSV file was used for the ACE2 
Binding Affinity track.  Each site in the track denotes the maximum bind_avg value, 
only if the maximum bind_avg value was greater than 0.1, otherwise the site is given 
the minimum binding average.  The methodology leaves it so that we only represent 
sites that truly lead to an increase in ACE2 binding affinity. 

Primers and Probes 
Data sources:  

1. Diagnostic primers and probes used by public health agencies: Centers for Disease 
Control, China; Ministry of Public Health, Thailand; National Institute of Infectious 
Diseases, Japan; Pasteur Institute, France; United States Centers for Disease 
Control; World Health Organization. 

2. ARTIC sequencing protocol v3 https://github.com/artic-network/artic-
ncov2019/tree/master/primer_schemes/nCoV-2019/V3  

3. Metagenomic sequencing protocol https://www.protocols.io/view/sars-cov-2-
enrichment-sequencing-by-spiked-primer-beshjeb6  

4. CRISPER-Cas12-based diagnosis: PMID 32300245 
https://pubmed.ncbi.nlm.nih.gov/32300245/  

Data processing: Reagent sequences or the reverse-complement sequences were mapped 
to the reference strain (Wuhan-Hu-1, NC_045512) to obtain the coordinates in the 
reference. The mapped results were subsequently transformed into a Jbrowse GFF track. 

Structural Features 
Data source: UniProtKB. 
https://www.uniprot.org/uniprot/?query=proteome:UP000464024%20reviewed:yes  

Data processing: The following feature types: beta strand, coiled coil, helix, and turn were 
transformed into a Jbrowse GFF track. 



 

 

Variants of Concern 
Data source: ViPR phylogenetic analysis was used to identify the variant strains, and the 
Wuhan-Hu-1 representative strain from GenBank was used to map the variants across the 
strain sequences.  ViPR strains aligned to PANGO lineages to identify the lineage name.  
From there BV-BRC team aggregated all the lineages along with their variants and came to 
a consensus with a group established by the NIH. 

Data processing: Variants were mapped to the reference strain (Wuhan-Hu-1, NC_045512) 
based on the protein location and the amino acid coordinate.  The mapped results were 
transformed into two Jbrowse GFF tracks, one for amino acid variations and one for 
nucleotide variations. 
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