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In this research project, we are analyzing the mechanisms for commensalism and interplay of
intestinal microbiota and the host by organizing three groups. (1) In the first group, we will
reveal the mechanism for commensalism by analyzing interplay between intestinal
microorganisms, particularly focusing on intestinal bacteria and fungi. (2) In the second group,
we will analyze the mechanisms by which intestinal microorganisms, which should be
eliminated by the host immunity, are able to colonize in the intestine without induction of
inflammation, and thereby provide beneficial effects on the host. (3) In the third group, we will
apply achievements made by mouse studies to human disorders. In particular, we will reveal the
mechanisms by which the commensalism and interplay of intestinal microorganisms and the
host are disorganized in human disorders, such as inflammatory bowel diseases (IBD) and
rheumatoid arthritis (RA). This year, we accomplished the following results.

(1) A group of Prof. Kiyoshi Takeda (Osaka University, Graduate School of Medicine) analyzed
composition of fecal bacteria of Indian population and Japanese population, in which dietary
habits are different (Grains and meats are major protein sources of Indian and Japanese,
respectively). The group showed that Indian population and Japanese population possess
different composition of intestinal bacteria. Prevotela genus was enriched in Indian fecal
microbiota, whereas Bacteroides genus was enriched in Japanese population. The group further
compared composition of intestinal fungi, using a novel comprehensive fungal DNA sequencing
technique, which Associate Prof. Shota Nakamura (Osaka University, Research Institute for
Microbial Diseases) has recently established. As a result, composition of intestinal fungi was
found to be markedly different between Indian population and Japanese population. These
findings indicate that different dietary habits induced distinct composition of intestinal fungi as
well as bacteria.

(2) A group of Prof. Koji Hase (Keio University, Faculty of Pharmacy) focused on lipophilic
metabolites produced by intestinal microbiota and tried to identify a molecule that enhances
induction of regulatory T cells in vitro. The group obtained a purified fraction that potently
induced Treg cells. Under collaboration with Prof. Hase, a group of Prof. Kiyoshi Takeda also
purified a lipophilic fraction that markedly induced gene expression of intestinal epithelial cells.
In order to analyze the functional mechanisms of Lypd8, which is responsible for bacterial
colonization in the colon without inducing inflammation, a group of Prof. Kiyoshi Takeda
established a system, in which highly glycosylated human Lypd8 proteins are produced, and
showed that human Lypd8 strongly suppressed motile activity of flagellated bacteria.

(3) A group of Associate Prof. Hideki Iijima (Osaka University, Graduate School of Medicine)
obtained fecal samples of 20 IBD patients and 20 healthy volunteers to analyze composition of
fecal bacteria and fungi. The group also started to collect fecal and serum samples of IBD and RA
patients, in order to analyze metabolomics changes in these patients. With regard to intestinal
bacteria-related metabolites, a group of Prof. Koji Hase showed that a particular intestinal
bacteria-dependent metabolite was able to suppress a mouse model of arthritis.

Thus, three groups collaboratively obtained results that will lead to elucidation of the

mechanisms for the commensalism and interplay of intestinal microorganisms and the host.
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