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Human H3N2 influenza A viruses (IAVs) have continuously evolved evading neutralization by
antibodies elicited by prior infections or vaccination. Through this process, known as antigenic
drift, the viral hemagglutinin (HA) protein undergoes substantial sequence divergence while
preserving structure and function. Most of the accumulated mutations take place in the most
exposed parts of the globular head of HA, where binding occurs with sialic acid-containing
receptors of host cells. Receptor binding modes of 1AVs usually co-evolve by orchestrated
mutations of several amino acids that allow immune evasion but maintain glycan binding
capabilities. As a result, A/H3N2 viruses which are the leading cause of severe seasonal
influenza iliness resulted in altered receptor binding properties. Predicting influenza evolution
requires an understanding, at a molecular level, of how mutational changes shape glycan
recognition. However, comprehensive analysis of such epistatic networks across HA proteins
remains challenging. Our work contributes to examine the binding modes of such drifted
hemagglutinins. We employ a multidisciplinary approach which combines chemical synthesis,
protein expression, and high-resolution binding studies to detail viral proteins/receptors
interactions. The results contribute to understand viral proteins evolution which is important
for vaccine design and for the development of predictive models of IAV variants.
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