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Creation of New Therapeutic Strategy for Inflammatory Bowel Disease Aiming to
Prevent Relapse Based on Rebuilding Mucosal Barrier

Hayashi, Shusaku
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In this study, we applied DNB analysis, a new mathematical analysis method
that focuses on fluctuations in gene expression and scientifically and objectively captures the
transition from a healthy state to a disease state, to IBD model mice with the aim of predicting
relapse and providing preventive intervention. As a result, we detected a tipping point, i.e., a
pre-disease state (Me-byo), in which 27 DNB genes fluctuate substantially and synchronously before
the onset of colitis. Next, to determine the pathophysiological significance of the 27 DNB genes, we

calculated control theory-based DNB intervention scores and investigated the expression of the 27
DNB genes in human patients with IBD by reanalyzing datasets in the GEO database. We then intervened
in Wars among the 27 DNB genes, suggesting that Wars plays a protective role in IBD.

Wars IBD



Inflammatory Bowel Disease; IBD

IBD
Dynamical
Network Biomarker; DNB «“
2 DNB (3 2
=
2
I
*
« L
2 ¥
I
| mmEm e | | 2s@nns |
DNB IBD
IBD
IBD DNB
DNB IBD DNB
DNB
DSS; 36-50 kDa 3% BALB/c
7 DSS 01357 n=5
DNB
IBD DNB 5
3 27 3 DNB
IBD DNB DNB
IBD DNB GEO
database IBD
6 DNB

IBD IBD 4 DNB



IBD

DNB IBD DNB
IBD DNB
DNB Wars DNB
Wars tryptophanyl-tRNA synthetase 1 tRNA
tryptophanyl-tRNA
IBD Wars
IBD Wars Wars
WRS IBD WRS
WRS IBD
WarsWRS  IBD
Wars'WRS DNB IBD
3 DNB
WRS IBD Wars 3 DNB
WRS IBD DNB
Wars DNB

IBD



3 3 1 2

Hayashi Shusaku Muraleedharan Chithra K. Oku Makito Tomar Sunil Hogan Simon P. Quiros 7

Miguel Parkos Charles A. Nusrat Asma

Intestinal epithelial BLT1 promotes mucosal repair 2022

JCI Insight e162392
DOl

10.1172/jci.insight.162392

YAMAMOTO Takeshi KATSUKI Yosuke KANAUCHI Yuya HAYASHI Shusaku KADOWAKI Makoto 44

Allergic inflammation disrupts epithelial electrogenic electrolyte transport through 2023

cholinergic regulation in the mouse colon

Biomedical Research 31 40
DOl

10.2220/biomedres.44.31

Kanauchi Yuya Yamamoto Takeshi Yoshida Minako Zhang Yue Lee Jaemin Hayashi Shusaku 12

Kadowaki Makoto

Cholinergic anti-inflammatory pathway ameliorates murine experimental Th2-type colitis by 2022

suppressing the migration of plasmacytoid dendritic cells

Scientific Reports 54

DOl
10.1038/s41598-021-04154-2

95

2022




Hayashi S, Hertati A, Yamamoto T, Kadowaki M.

GPR41-positive enteric sensory neurons are in close proximity to intestinal macrophages in the colonic mucosa of murine
colitis model.

Cell Symposia: The Neuro-Immune AXis

2022

Miyata K, Ogata H, Yamamoto T, Hayashi S, Kadowaki M.

Neurogenesis and neurodegeneration in enteric neurons of DSS colitis mouse colon.
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Berberine, a fatty acid synthase activator, enhances IL-10 production in macrophages and suppresses relapse in murine
colitis model.
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Comprehensive mathematical understanding of the complex control system between organs, and challenge for ultra-early
precision medicine.
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