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 Supplementary Fig. S2. Evolution of glycosylation sites in HA positions 63 and 81 of human H3N2 IAVs.  
Full-length HA sequences were downloaded and processed as described in the legend to supplementary Fig. S1. 
 (a) Phylogenetic relationships between the HA of IAVs isolated from 1968 to 1995 were inferred using MEGA7 
with the maximum likelihood method. GISAID accession numbers and amino acids in positions 63-65 and 81-83 are shown 
next to the strain names. Coloured circles depict presence of glycosylation sites 63 (blue) and 81 (red). One virus strain (A/
Port Chalmers/1/1973) contained glycosylation sites at both positions (magenta).  The branch containing sequences of the 
viruses isolated after 1975 is collapsed for clarity (blue triangle). Prototype strains used to define two glycosylation lineages 
of pandemic viruses are highlighted by yellow. 
 (b) Protein logos show frequencies of amino acids at positions 63-65 and 81-83 of the HA. Years of virus isolation 
and numbers of analysed sequences (in parentheses) are shown on the left. The figure was generated using Phylo-mLogo 
software (Shih et al., 2007).
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