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Analysis of site-specific bacterial and fungal population in the intestine

In this year, luminal contents of duodenum, ileum, cecum, large intestine and faeces of wild-type and
Fut2-deficient mice were collected for analyzing the role of intestinal epithelial a1, 2-fucose on gut
microbiota. Next, we examined fecal microbiota of antibiotics, especially ampicillin-treated mice
whose expression of epithelial al, 2-fucose was attenuated by using next generation sequencer and
found a change of specific bacterial population. In order to analyze the role of epithelial a1, 2-fucose
on gut microflora, we developed genetically modified mice which constitutively expressed Fut2
specifically in epithelial cells. We constructed a vector for Fut2 expression, linearized, and then
introduced into a fertilized egg using the microinjection method. The transgenic mice were screened

by PCR method, and insertion of vector sequences was observed in three mice. We analyzed the
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expression level of al, 2-fucose in the intestinal epithelial cells of these mice. Most of the epithelial
cells in the duodenum site where expression is not observed in the wild-type mice constantly express
al, 2-fucose. Its expression level was comparable to the ileal epithelial cells. We are currently
analyzing gut microflora residing in each intestinal tract of wild-type, Fut2-deficient, and Fut2 gene
expressing mice.

Most commensals are obligate anaerobic bacteria and are difficult to grow unless they are cultivated
under anaerobic condition. In order to develop novel therapeutic approaches using commensal
bacteria in the future, it is necessary to establish anaerobic culture method for isolating useful
commensal bacteria. In this year, we started culture of commensal bacteria by introducing an
anaerobic chamber with various media. So far, we isolated and preserved the 201 strains of bacteria
using Reinforced Clostridium Medium.

In order to analyze commensal fungi in mice, we aim to establish sequencing analysis and
quantitative PCR method using internal transcribed spacers (ITS) sequences which are specific for
fungi. In this year, we developed the extraction method of fungal DNA from feces of mice orally
administered a kind of fungi, Candida albicans. As a result, we found that the combination of Fast
Prep using beads and DNA extraction kit could most efficiently isolate fungal DNA. We next analyzed
fecal commensal fungi of wild-type and ampicillin-treated mice. We confirmed an increase in
commensal fungi in ampicillin-treated mice and reduction of gut microbiota. We collected feces from
ampicillin-treated mice and isolated fungi using the culture method. Two strain of gut fungi observed

in drinking water as well were isolated.

Relationship between intestinal epithelial a1,2-fucose and type I diabetes and inflammatory bowel
disease (IBD)

In humans, nonsense polymorphism of FUT2 gene is responsible for the development of type I
diabetes and Crohn's disease. In this study, we reveal the role of Fut2 gene on the regulation of type
I diabetes and IBD. In this year, we started backcross of Fut2-deficient mice into NOD background
mice which are type I diabetes model for clarifying the relationship between type I diabetes and Fut2
gene. IL-10-deficient mice, which are model of IBD, are stared to cross with Fut2-deficient mice to
establish IL-10/Fut2 double-deficient mice.
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