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Intestinal commensal bacteria play a critical role in the control of immune responses not only in the
intestine but also in the whole body. Accumulated evidences indicate the existence of other commensal
microorganisms that may have potential to affect the immune responses. One of such microorganism is
commensal bacteriophage (phage). Phage is a virus that infects and replicates in the specific target
bacter ium; however, the role of phage in the activation of immune responses has not demonstrated yet.
We isolated novel commensal phage (temporary termed M phage) and host bacterium (enterococcus
gallinarum, E.G.) from the feces of SPF mice. By using these commensal microorganisms, we found that
phage strongly activated host bacterium—mediated inflammatory cytokine gene induction from immune
cells. In this study, we further examined the effect of M phage and E. G. on the activation of immune
cells and also examined underlying molecular mechanism(s)
We first identified genes enhanced by M phage comprehensively, and then, clarified bacterial molecules
which were important for the activation of immune cells in the presence of M phage. Electron microscopic
analysis obtained consistent pictures which indicated the exposure of bacterial cell membrane in the
presence of M phage. We further found that most of intestinal E.G. strains included M phage in their
genome and were less sensitive to M phage infection. On the other hand, our results also indicated that
intestinal E.G. strongly produced M phage in the intestine. Indeed, included M phage was activated by
chemical stress to E.G. and, in this situation, E.G.—-mediated cytokine gene induction in immune cells
was strongly enhanced. Our study revealed hitherto unknown mechanism of commensal phage/host
bacter ium-mediated activation of immune cells




