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Metagenome analysis of polymicrobial diseases and its application to clinical fields
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Papillomatous digital dermatitis (PDD) is caused by multiple bacteria including no
n-cultivable species, and is one of the polymicrobial diseases, a new category of infectious diseases. In
this project, we developed a protocol for DNA extraction and a genome sequence assembler, both suitable fo
r metagenome analysis of PDD. By using them, we obtained high quality reference metagenome sequences that
can be used to reconstitute the genomes of major causative agents of PDD. As for Treponema phagedenis, a u
niquely cultivable PDD-related species, we determined the complete genome sequences of one PDD-derived str
ain and one human-derived standard strain and, in addition, the high quality draft sequences of 5 PDD-deri
ved strains. By comparing these genomes, we revealed unique mechanisms of evolution and diversification of

this microbe via explosive amplification of IS and MITE elements, multiple phage infections, and extensiv
e genome rearrangements mediated by these mobile genetic elements.
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