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The primary objective of the current project is to clarify the mechanism how food-related risk factors regulate
intestinal epithelial functions or intestinal mucosal immune functions in Japanese inflammatory bowel disease
patients. Therefore, research is consisted of two sub-theme projects: “Regulation of the intestinal epithelial
function by food-related risk factors in Japanese inflammatory bowel disease patients” by Tokyo Medical and
Dental University, and “Regulation of the intestinal mucosal immune system by food-related risk factors in
Japanese inflammatory bowel disease patients” by Kitasato University Kitasato Institute Hospital. Through
these research projects, we expect to elucidate the mechanism how food-related risk factors induce
inflammatory bowel diseases in Japanese patients, from both “epithelial” and “immunological” aspect of the

disease.

1) Regulation of the intestinal epithelial function by food-related risk factors in Japanese inflammatory
bowel disease patients (Tokyo Medical and Dental University).

1. Establishment of analysis methods regarding epithelial-cell specific functions using patient-derived intestinal
organoids.

Experiments were performed to establish new methods to evaluate stem-cell phenotypes, proliferative activity,
and differentiation potential of intestinal epithelial cells. For the evaluation of stem-cell phenotypes and
proliferative activity, development of a stem cell-specific reporter system and a 3D-scanner mediated analysis
system are under development. So far, stem cell-specific reporter gene construction has been completed, and
also 3D-scanner based analysis has been optimized for intestinal organoids. For the analysis of differentiation
potential, goblet cell-directed differentiation condition has been optimized, and also goblet cell-specific reporter
gene construction has been completed.

2. Collaboration with Research Areal project.

A multi-center system was established, in collaboration with National Cancer Center Japan (NCC), to build a
patient-derived sample resource repository that is integrated with clinical and food consumption information.
This year, joining the clinical research project of NCC was approved by our institutional ethics committee.
Following the approved protocol, fecal sample collection has been started, and those samples have been sent
to NCC for metagenomic or metabolomic analysis.

2) Regulation of the intestinal mucosal immune system by food-related risk factors in Japanese
inflammatory bowel disease patients (Kitasato University Kitasato Institute Hospital)

1. Analysis of food-related risk factors and response phenotype of intestinal immune cells.

This year, institutional logistics for collecting patient derived samples has been established in collaboration with
departments such as gastroenterology, gastroenterological surgery, and pathology. Also, the clinical research
project was approved by the institutional ethics committee. We are currently evaluating the key pathway which
we should focus on for the upcoming analysis of immune response phenotype in patient's lamina propria
immune cells. In particular, we are profiling macrophages and T-cells, which are the key cell populations in
initial intestinal immune responses and persistence of chronic inflammation, by their surface molecular antigen
expression and in vivo functions.

2. Exploratory analysis of epi-genomic changes in intestinal immune cells by food-related risk factors.
Comparative review regarding the effect of high fat diet, low sugar diet, and dietary fiber on immune cells was
conducted to identify the key food-related factor that may regulate epi-genomic status of those cells. Also, for
the profiling of the patient microbiota, fecal samples were obtained and are currently under analysis (in
collaboration with NCC).
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