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SARS-CoV-2  

Newly discovered properties of Omicron contribute 
to its control  
Omicron has undergone an evolutionary leap compared to previous variants of the 
virus: it replicates more in the nose and less in the bronchial tubes. This is shown by a 
study conducted by the Institute of Virology and Immunology (IVI) and the University 
of Bern, in collaboration with the Friedrich-Loeffler- Institut (FLI) in Germany. These 
new findings contribute to a better understanding of the virus and enable progress in 
the development of more effective vaccines. 
 
By comparing the different Alpha, Delta, and Omicron "BA.1" variants of SARS-CoV-2, the 
Institute of Virology and Immunology (IVI) and the University of Bern, together with the 
Friedrich-Loeffler-Institut (FLI) and other international collaborators, have shed light on the 
novel properties of Omicron. Tuba Barut, the first author of the study, explains how they 
conducted their study: "An experimental set-up applying competitive infection and 
transmission experiments in different species has become a reference method to study 
variants. In practical terms, this allows us to show the advantages and disadvantages of one 
variant over another. For this purpose, we used in vitro human nasal and bronchial epithelial 
cells and in vivo hamsters, ferrets, and mice, naïve or vaccinated, to assess replication and 
transmission”. 
 
A remarkable evolutionary jump 
According to Volker Thiel, one of the co-lead authors of the study: "We show that Omicron-
BA.1 exhibits a remarkable evolutionary jump compared to previous variants and we 
identified an increase in early replication in human nasal epithelial cultures, but limited 
replication in the human bronchial epithelium “. Hence, Marco Alves (co-lead author) points to 
“the relevance of human-derived models to study the properties of upcoming SARS-CoV-2 
variants”. Finally, according to Charaf Benarafa (co-lead author) “in mice expressing the 
human receptor for SARS-CoV-2, the immune response conferred by current mRNA vaccines 
gives a slight advantage to the Omicron variant when mice are co-infected with two variants. 
Nevertheless, the vaccine is still effective in preventing lower respiratory tract infections”. “Our 
work also shows that Omicron-BA.1 has adapted to better infect humans since ferrets were 
found to be no longer infectable by Omicron-BA.1” says Martin Beer (co-lead author) of the 
study. 
 
 
Brief overview of SARS-CoV-2 variants 
Globally, it is possible to track the evolution of SARS-CoV-2 by identifying independently 
emerging variants of concern (VOCs), with Alpha, Delta, and Omicron VOCs dominating in 
succession. Delta carries about 9 mutations in the spike gene that give it enhanced fitness in 
terms of immune escape and transmission. Omicron-BA.1 carries a total of up to 50 
mutations, with more than 30 located in the spike gene. This variant is characterized by its 
remarkable ability to evade neutralizing antibodies (up to 40 times more efficiently than the 
ancestral variants). 
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In January 2022, the Omicron-BA.1 lineage became predominant in most countries worldwide 
and has since then largely been replaced by the related Omicron-BA.2. It remains unclear if 
the rapid spread of Omicron-BA.1 and the replacement of Delta is due to increased fitness 
and transmission, or it is mainly based on its immune escape ability allowing efficient infection 
and transmission chains among double-vaccinated and even boosted individuals. The genetic 
determinants for the Omicron-BA.1 phenotype remain largely undefined, and this study 
demonstrates the importance of the mutations in the spike gene. 
 
Still a race against the clock 
The present study and related studies from other laboratories worldwide are important to 
assess the risk of new variants as soon as they emerge. The experimental data from this 
study were reported to the WHO Technical Advisory Group for SARS-CoV-2 Virus Evolution 
(WHO TAG-VE) and other international bodies at the time a pre-print was made available in 
early spring 2022. 
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