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Abstract

Background: Several studies have shown an association between GUT microbiome and disease, but few studies
have focused on the Gl disease in a large sample size and analyzed by shotgun sequencing of fecal DNA samples.
To date, there are many unknown causes of Gl diseases such as colorectal cancer, inflammatory bowel disease
(IBD), irritable bowel syndrome (IBS), and GUT microbiome may affect these disease development. In addition,
recent western studies have suggested that specific GUT microbiome was associated with diabetes mellitus.
However, no large study from Japanese population focused on GUT microbiome associated with disease. Japanese
have unique dietary culture, exhibit the highest average life span, and very low body mass index (BMI), therefore
may have unique GUT microbiome compared with Western people.

Aims: This study aimed to (i) construct the Japanese GUT microbiome database including detailed clinical and
genome information. (ii) identify the association of GUT microbiome with colorectal disease (colorectal adenoma,
cancer, IBD, IBS, colonic diverticulosis), and diabetes mellitus. (iii) elucidate the specific GUT microbiome
associated with the worsening of the disease (severity or recurrence).

Methods: Patients who underwent colonoscopy at the NCGM and gastroenterology department were
prospectively included. Patients with use of antibiotics within 6 months were excluded. Clinical variables included
colonoscopic diagnosis, pathological diagnosis, co-morbidities (>20), laboratory data (anemia, renal function, etc),
CT diagnosis , visceral fat value, abdominal US diagnosis, BMI, smoking or alcohol, past-history, GI symptoms
(IBS, functional dyspepsia, etc), dietary habits, physical activity, and medications. GUT microbiome was assessed
by sequencing of fecal DNA samples using next generation sequence (metagenome shotgun sequence).

Results (2016) (i) Determination of DNA extraction protocol. We evaluated the fecal DNA extraction in NCGM
protocol compared with Hattori protocol (DNA Research, 2016, 23, 125). The GUT microbiome composition from
NCGM DNA sample was quite different than that from previous Japanese data (DNA Research, 2016, 23, 125).
Therefore, we decide to change the DNA extraction protocol. Then, we re-extracted the DNA using new 80 fecal
samples based on the Hattori protocol, and high correlation of GUT microbiome was confirmed between NCGM
DNA sample and previous Japanese data. (ii) Validation of NCGM fecal sample collection. We examined whether
feces container or intestinal lavage use influences GUT microbome composition. The study was approved by the
ethics committee of the NCGM in July 2016, and sample was stated to collect. Twenty healthy volunteers
participated in this study, and fecal samples were currently under analysis. (iii) During the study period, we
recruited the 2,900 subjects with 8,700 fecal samples who underwent colonoscopy. We constructed clinical
database including colonoscopic diagnosis and patient background. Of the 2900 cases, we selected 450 healthy
subjects, and metagnome shotgun sequence was performed. Preliminary data of 80 cases revealed that advancing
age, alcohol drinking, and the dietary habits (rice, vegetable, fruit intake) affect the GUT microbiome composition,
but the sex difference was not observed. We have planned to collect more fecal samples and analyze the association

between GUT microbiome and Gl diseases.
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