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Termites are one of the most important decomposers, which feed only on dead plant matters. They are destructive
pests for woody buildings, but at once their ability to efficiently degrade lignocellulose has attracted researchers for the
development of novel biofuels. Despite the ecological and economical importance of termites, the symbiotic mechanism
with gut microbiota that enables termites to survive on such recalcitrant and nitrogen-poor food remains unclear. This is
mostly due to the enormous diversity and formidable unculturability of the gut microbes. | and colleagues have been
studying these unculturable microbial gut communities using molecular ecological technique and environmental
genomics. For example, we obtained and analyzed the complete genome sequence of an unculturable bacterium, CfPt1-2,
which inhabits exclusively the cytoplasm of the flagellated protist Pseudotrichonympha grassii in the gut of the Formosan
subterranean termite Coptotermes formosanus in 2008.

CfPt1-2 bacteria possess a gene cluster responsible for nitrogen-fixation. One of the genes, nifH, showed low sequence
similarity to those of known bacteria and formed a monophyletic cluster together with the nifH sequences obtained by
PCR from diverse termite species. To understand the origin and evolution of nitrogen-fixation in termite gut, | confirmed
that all of P. grassii harbor CfPt1-2 bacteria, and that all the CfPt1-2 communities possess nifH gene, as the fisrt step.
However, unexpectedly, | found other CfPt1-2-like endosymbionts of Pseudotrichonympha spp. did not possess nifH. | am
currently analyzing the relationship of nifH sequence and 16S rRNA sequences more comprehensively.




