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Study on the whole-genome analysis methods of Mycobacterium tuberculosis

Megumi ANNAKA?, Noeru HASEGAWA?, Hiroaki KUBOTA?, Isao YOSHIDA?, Jun SUZUKI?, and Kenji SADAMASU?

Molecular epidemiological examination is an important tool for the identification of the infection route of Mycobacterium tuberculosis.
Genomic analysis is recently expected as a powerful tool with higher resolution, which is comparable to the routine diagnosis according
to the development of a benchtop-type next-generation sequencer (NGS). To date, the interpretation of output data from NGS should be
carefully considered in the molecular epidemiological study and the administrative responses; data collection using NGS is not so difficult
according to the manufactural protocols. However, data analysis requires some specialized procedures. In this study, two genomic analysis
procedures, namely, a core genome multilocus sequence typing (cgMLST) and single nucleotide polymorphism (SNP) analysis, were
compared using the NGS data from 596 M. tuberculosis strains isolated in Tokyo, Japan. When comparing the numbers of different loci
in cgMLST and SNPs, 98.3% of the epidemiological linkages defined as < 5 different loci in cgMLST were also found to be
epidemiologically linked in SNP analysis (defined as < SSNPs); 99.7% of undeniable epidemiological linkage in cgMLST (< 12 different
loci) were < 12 SNPs, which is also considered the maximum number of the included identical clusters. Therefore, these two methods
can be compatible when handling cases with close epidemiological relationships.

In summary, genomic analysis can determine the phylogenetic similarity of M. tuberculosis with single-nucleotide resolution, providing
powerful molecular epidemiological evidence; however, the collection of epidemiological information is mostly important as basal
materials in identifying the infection route, and genomic analysis should be placed as a supporting tool. The usefulness of genomic

analysis should be continuously evaluated.
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