Supplemental data 
Mutation linkage by mutation-specific amplicon sequencing  


To determine whether the newly detected minority mutations are on viral genomes that also have other mutations, it was necessary to sequence analyze those amplicons.  As a simpler, more practical alternative to the extensive cloning and sequencing that is typically performed for minor variant analysis, we directly sequenced the mutation-specific amplicons from positive reactions as previously described.19   Because the mutation-specific reaction generates amplicons from all variant sequences carrying the discriminated mutation of interest, this allows for an aggregate picture of other mutations in the sample that are linked to the targeted mutation.  We illustrate this with a sample (C43) from the mutant virus group that had only K103N by conventional genotyping, but was found to also harbor a distinct minority subpopulation that was identified by targeting codon 215 mutations.


Sensitive real-time PCR testing found that this sample was also positive for minority T215Y and/or a 215Y revertant.  The sequence of this minority mutation-positive real-time PCR amplicon showed that it contained the T215N revertant of T215Y, and that the K103N mutation detected by conventional genotyping was not associated with this variant (supplemental figure 1).  Furthermore, analysis of 192 nucleotides in the T215N-positive amplicon revealed another minority mutation, M184V.  This demonstrated that dual-positive M184V+T215N minority variants not detectable by bulk genotyping were present in this sample and that they were not linked to the predominant K103N mutation.

