
 

Extraction of substituted bases and estimation of their GC content in microbial core genomes. The 

core genomes consist of coding and non-coding regions similar to all strains (at least 10) in a species 

(excepting Brucella spp.). Harvesttools/parSNP [1] was used to extract the core genomes. The 

substituted bases in the core genomes were extracted by removing all bases identical to all strains. 

This can be illustrated with the figure above which depicts an extract from a microbial core genome 

(Chlamdydia trachomatis). Each vertical row (see extract to the top right) represents one strain of C. 

trachomatis. The vertical lines within each row colored white represents similar bases with the other 

strains while the pink lines represent substituted bases. Both the white and pink lines can be any 

base A,G,C and T. To calculate the GC content of the substituted bases (sbGC) of each strain (78 for C. 

trachomatis) only all white lines that run through all strains (see panel to the left above) in a species 

are removed with Gubbins [2] (together with putative recombined bases) meaning that each strain 

will have the same number of substituted bases (3760 bp for each strain of C. trachomatis). The 

remaining bases in each row are used to calculate sbGC for each strain. All white lines removed from 

all strains (1026916 bp for C. trachomatis) are used to calculate the core genome %GC. Strains with 

few substituted bases will presumably have sbGC similar to core genome %GC. Bulk sbGC is taken to 

mean the total %GC of substituted bases for all strains in a species. 
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