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Method for constructing genetic maps.
Genetic maps were constructed as described by Smith et al [Science 2004, 305: 371-376]. In brief, amino acid sequences were aligned and variable amino acid positions identified. The number of amino acid differences was then calculated for each pair of sequences. The pairwise amino acid number differences was then subjected to multi-dimensional scaling (cmdscale command in Microsoft R Open version 3.3.2) employing 2 or 3 dimensions. The resulting coordinates (2 or 3 dimensional) were then used to construct the figures.
Sequences used for genetic maps
For AMA1 a total of 1917 full length sequences were used out of a total of 2372 sequences available from Genbank complemented with the three DiCo amino acid sequences [Remarque, 2008 Infect Immun 76: 2660-2670], see table S1 for the Genbank accession numbers. 
For influenza H1N1 haemagglutinin 1165 complete sequences (amino acids 1 through 328) were used, all Genbank sequences for isolates before 2006 were included for 2006 to 2011, 50 sequences were randomly selected per year (see table S2 for Genbank accession numbers). 
[bookmark: _GoBack]For dengue E protein a total of 1277 unique sequences (isolated from humans) were used (see table S3 for Genbank accession numbers). These 1277 sequences represent 4166 out of 4665 dengue E protein sequences available in FlaviDB http://cvc.dfci.harvard.edu/flavi/




