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Phylogenetic Analysis Based on N-gram Independent of 16 rRNA gene sequences
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We demonstrated genome-wide comparisons based on n-gram (pentagram) profiles

and construction of phylogenetic trees. Pentagram profiles consisting of 512 degenerated patterns
of five nucleotides were calculated from 2,602 sequences of bacterial genomes. Pentanucleotide
frequency analysis was used to separate species that are difficult to distinguish based on 16S rRNA
gene sequences, and the results showed clear separation of Yersinia pestis from Yersinia
pseudotuberculosis, Shigella from Escherichia coli. In addtion, a discrimination classifier model
was constructed by profiling 16S rRNA-based operational taxonomic units (0TUs) and calculating their

relative abundance in saliva samples from 90 subjects. Our deep learning model achieved a
predictive accuracy of 97%, compared to the 79% obtained with a support vector machine. This
approach is expected to be useful in screening the saliva for prediction of oral malodour before
visits to specialist clinics.
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