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This research is aimed at identifying a novel mechanism in the development of metabolic diseases
(particularly diabetes) via factors such as diet and gut microbiome, and developing a disease control
method focusing on the gut microbiome and its metabolites. In 2016, we achieved the following: (1)
development of a questionnaire to understand lifestyle habits (conditions of dietary and nutritional
intake and of physical activity) related to the gut microbiome conditions; (2) development of a stool
evaluation sheet that reflects the gut microbiome conditions; (3) recruitment of participants and
analysis of their gut microbiome and metabolites; and (4) extension and reinforcement of the pre-
existing database.

Currently, in the Nutrition and Exercise Intervention Study (NEXIS cohort) conducted by our
research team, we have been performing a yearly measurement of body composition, risk factors for
life-style related diseases, lifestyle habits including diet and physical activity, or physical fitness in
healthy people. Their gut microbiome has also been analyzed. Utilizing these research resources, this
study is further extending its coverage to patients with metabolic diseases. In this year, the informed
consent to participate in the study was obtained from 30 participants additionally and stool samples
were totally obtained from 400 people. To analyze the gut microbiome, the optimization of all steps in
the protocol, from sampling with guanidine solution to DNA extraction were performed. The results
of this study was accepted by Scientific Reports and is published in the near future. DNA was
extracted from all stool samples collected, and sequencing has been started. Analysis of blood samples
has also been started, with the establishment of analysis systems such as ELISA or Bioplex for
antibodies as well as cytokines and chemokines, or gas chromatography-mass spectrometry for
metabolites. In addition, to build banks of the collected samples, the residual DNA and stool samples
are stored at -30°C and residual blood samples at -80°C or in a liquid nitrogen tank.

To create a questionnaire that can enable comprehensive and appropriate understanding of the
dietary or nutritional factors potentially affecting the composition and diversity of gut microbiome, a
systematic review of the previous studies on diet and gut microbiome was conducted. The following
dietary and nutritional factors were identified as those previously examined: high-fat diet, vegetarian
meals, gluten-free diet, probiotics, oligosaccharide, polysaccharide/dietary fiber, wheat/grains, and
polyphenols. Additionally, using pre-existing data from 369 participants, the associations between 55
dietary behaviors and gut microbiome diversity (£ diversity) were examined by principal component
analysis, and seven relevant dietary behaviors were identified. Based on these results, question items
were created for the questionnaire related gut microbiome. This questionnaire is used in our study.
To develop a research tool for enabling speculation on the composition or diversity of gut microbiome
according to the daily conditions of stools or defecation, these daily conditions were investigated and
their relationships with the diversity of gut microbiome (8 diversity) were analyzed. The results
suggest that the stool forms are associated with the diversity of gut microbiome.

The data is accumulated and made a database from approximately 600 participants who include
healty, borderline patients, and patients in this study. The participants are also categorized into obese
or non-obese. Additionally, information can be collected on various lifestyle habits and gut microbiome
in each category. There are a wide variety of data including physiological indices such as body
composition, physical fitness, or physical constitution, lifestyle habits such as dietary and nutritional
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intake as well as exercise, blood biochemical data, profiles of metabolomes or immune-related factors,

or data on gut microbiome based on 16S ribosomal RNA. Because data obtained from this study were

needed to integrate with pre-existing database, we built a structure for integrating data from different

cohort studies in this year. Information was also added regarding the studies to which each

participants data can be applied. A system allowing for the comparison of groups of healthy people

and patients with diseases in this database was also developed.
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