
V I R A L  S U B S P E C I E S  I N

ViralZone and UniProtKB

9th April 2024
Philippe Le Mercier, Swiss-Prot group



• SARS-CoV-2 and Variants in ViralZone

Viral subspecies in ViralZone and UniProtKB

• Variants annotation/ metrics

• Variants in UniProt



https://viralzone.expasy.org/9056



Monkeypox resource



SARS coronavirus 2

Genome: single stranded RNA messenger 29.9kb long, encoding 13 ORFs

Virion about 120 nm in diameter



SARS-Cov-2 genome

• 9 SgRNA are produced during viral  replication by discontinuous transcription

Host modulation
proteins

Structural proteins



Coronavirus polyproteins

ORF1a =
polyprotein 1a (pp1a)

ORF1a frameshifted to ORFb =
polyprotein 1ab (pp1ab)

Cleaved in 17 differerent chains, necessary for virus RNA transcription and replication. 



SARS-CoV-2 curated interactome



Coronavirus life-cycle



Antivirals in the context of life cycle



Source Google 
analytics

Users found the coronavirus resource usefull



Variants in ViralZone

• Description of amino acid variations

• Links to 
o PANGO, 
o CoVariants.org,
o outbreak.info, 
o BV-BRC

• Links to reference genomes /proteins



Overview of circulating variants (2023)



Variants data and links to reference sequences



Choosing the right mutations!
WHO gives names, but no sequence.

Many mutations occur within a lineage. We choose to consider those that are 
observed in >80% of sequences (https://outbreak.info/).



CoV3D allowed to find an early reference sequence 



• Variants in UniProt

• Variants annotation/ metrics

• SARS-CoV-2 and Variants in ViralZone

Viral subspecies in ViralZone and UniProtKB



Early access to SARS-CoV-2 annotation in UniProt
UniProt releases are published every 8 weeks. 
A pre-release portal has been established to provide users with 
quick access to the SARS-CoV-2 annotation.



Covid-19 UniProt website

https://covid-19.uniprot.org/



Variant annotation in Swis-Prot
We annotate the WHO named variants in Swiss-Prot with FT VARIANT in the 
Wuhan 2020 reference proteome.



Nomenclature for deletions is not consistent
Outbreak.info:  N211I, del212

CoVariant.org
Del211, L212I
BV-BRC
N211-, L212I

FT VARIANT 211..212 FT /note="NL -> I (in strain: Omicron/BA.1)" 
FT /evidence="ECO:0000305" 



• Variants in UniProt

• Variants annotation/ metrics

• SARS-CoV-2 and Variants in ViralZone

Viral subspecies in ViralZone and UniProtKB



Variants mutations: how to make sense of it

• Virus surveillance produces a lot of 
sequences

• But there are many more power for the 
production of sequences than for their analysis 



Mutations considered in the context of domains
Main focus 

of 
publications



Mutations considered in the context of glycosylation
Influenza glycosylation repositioning: immunity escape

HIV glycan shield



Do sars-cov-2 variants reposition glycosylation sites? 

Glycan prediction using
NetNGlyc-1.0Sars-CoV-2 glycosylations

-> There was no significant changes in any variant spike glycosylation



SARS-CoV-2 variants preferentially emerge at 
intrinsically disordered protein sites

With the disprot group,

We have established that variants 

occur preferentially at disordered 

regions in Spike S1 and 

Nucleoprotein

From:SARS-CoV-2 variants preferentially emerge at intrinsically disordered protein sites helping immune evasion.
FEBS J. 2022 Feb 2



• PASC (PAirwise Sequence Comparison) is a web tool for analysis of pairwise 
identity distribution within viral families. 

Genomic heterogeneity



Developing a metric for the diversity of variants?



Genome landscape representation

• Phylogenetic trees • PCA analysis



PCA plot of fossil specimens and recent modern humans
.



Conclusion



glycosylation
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The dynamic of SARS-CoV-2 mutations

Mutations occur due to:

• Replication errors of the viral polymerase 

• Cellular editing enzymes in the cytoplasm (immune cells) 



Isolate nomenclature

Influenza (1953):
Antigenic type/ Isolation host/Location of sampling/Isolate ID/Year of sampling

Ex: Influenza A/Puerto Rico/8/1934 H1N1

Caliciviridae (2000):
Isolation host/Genus/Species/Isolate ID/Year of sampling/Location of sampling

Ex: Hu/NLV/I/Norwalk/1968/US

Geminiviridae (2005):
Species [Location of sampling: Isolate ID: Isolation host: Year of sampling]

Ex: Maize streak virus, A [Uganda:Kas42:2005]

Few isolates nomenclature exist today, unfortunately there is no standart
= no way to manage virus data with common bioinformmatics tools


