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What is antigenic cartography?

• Visualization method used to determine how closely related 
different viruses are, but not in the context of genetically, but 
antigenically

• Uses a matrix algorithm: matrix completion-multiple dimensional 
scaling algorithm

• Developed for H3N2 influenza viruses using HAI titers

• 2D and 3D maps



How is antigenic cartography done?

Mykytn et al. Science immunology. 2022

https://www.science.org/doi/10.1126/sciimmunol.abq4450


What are advantages and disadvantages?



Omicron lineages and amino acid variations in spike 
protein

Tuekprakhon et al. Cell 2422-2433.e13. 2022

https://www.sciencedirect.com/science/article/pii/S0092867422007103?via%3Dihub#figs1


Omicron lineage amino acid variations on RBD

Tuekprakhon et al. Cell 2422-2433.e13. 2022

https://www.sciencedirect.com/science/article/pii/S0092867422007103?via%3Dihub#figs1


Using convalescent sera from unvaccinated persons, 
antigenic cartography groups BA.1 and BA.2 Omicrons 
distantly from earlier variants

Van der Straten et al. Immunity 2022. 

https://reader.elsevier.com/reader/sd/pii/S1074761322003533?token=8199268E15609A45A46463D49B72802C4E8A34576CBB4D154E3EB60EEDDEB4279F161C2E56879D3B50EEC6F6103DB330&originRegion=us-east-1&originCreation=20220811143345


3D antigenic cartography using BA.1 breakthrough 
sera and mAbs indicate BA.5 most distant from 
ancestral virus

Tuekprakhon et al. Cell 2422-2433.e13. 2022

https://www.sciencedirect.com/science/article/pii/S0092867422007103?via%3Dihub#figs1


BA.4/5 is most antigenically distinct variant using 
post-3rd dose sera in pseudovirus neutralization assays

Wang et al. Nature. 2022

https://www.nature.com/articles/s41586-022-05053-w.pdf


Bootstrapping aggregated antigenic cartography data 
indicates overlap of Omicron variants

Aggregated Omicron neutralization data (last update 2022-05-26) - Google Slides

https://docs.google.com/presentation/d/13NFT3GjMluTbDQZRSl7VIua6G3FvwSHYgbU9gMoWI4U/edit#slide=id.g12df13b5e55_4_70


Conclusions

▪ Antigenic cartography is an analysis method to visually represent how 
antigenically related viruses are to each other

▪ 2 and 3 dimensional antigenic cartography maps cluster Omicron variants 
away from ancestral and earlier variants

▪ Initial examinations of Omicron lineages indicates that BA.4 and BA.5 
viruses may be more antigenically distinct than BA.1 viruses


