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Abstract

The aim of this project it to find out the pathways related to the pathophysiology of treatment -resistant
inflammatory bowel disease (IBD) by means of in silico integrated analysis of global gene expression analysis,
epigenetic analysis as well as metabolome analysis of local mucosa, and eventually to apply the result to the
development of remedies against treatment-resistant diseases.

Anti-TNF-a. biological has been major progress in the treatment of IBD. However, there is a
population of patient who do not respond to anti-TNF-a biological, and even initial responders tend to need
higher dose and frequency and become resistant in the course of treatment. To our knowledge, there is no other
therapy that is superior to anti-TNF-a therapies, even if they have significant effectiveness. In case of ulcerative
colitis, steroid-resistant/ dependent cases are difficult to control. In the intestinal tract, inappropriate innate
immunity against microbiota has been reported to the major factor of disease perpetuation. Further, changes in
metabolic condition affects the epithelial repair and microbiota composition to aggravate inflammation.
Therefore, understanding the IBD pathophysiology in the aspects of gene expression, epigenetic and metabolic
changes are necessary.

We established a method to purify DC/macrophages and T cells from surgically resected colon
mucosa of patients with IBD or colon cancer. Lamina propria cells were obtained and CD33+Epcam- CD3- cells
(DC/macrophages) and CD33-CD3+Epcam- cells (T cells) were purified with flow cytometory. Cells were
subjected to global analysis including ChiP-seq using anti-H3K4me3 and anti-H3K27me3 antibodies, serial
analysis of gene expression (SAGE)-seq, Methylation analysis (MeDIP). As a result, we found that increase of
double marked gene with both H3K4me3 and H3K27me3 in ulcerative colitis mucosa, which suggest the
pathological epigenetic modification is one of the feature of IBD mucosa. Integrated analysis of gene expression,
histone modification and DNA methylation is now in progress with the help of experts of bioinformatics.

We also searched the pathways, which support and enhance the downstream of TNF-a for continuous
efficacy of anti-TNF treatment. Previously we found that a TNF superfamily molecule, TWEAK and its receptor
Fnl4, is highly expressed in the inflamed IBD mucosa, and plays significant role in the perpetuation and
aggravation of mouse colitis model. In this study, mouse colitis was treated with suboptimal dose of TNF
inhibitor or anti-TWEAK antibody, or their combination. In contrast to that each monotherapy showed minimal
beneficial effect, combination treatment resulted in the dramatic reduction of inflammation and tissue damage.
These results indicated that TWEAK pathway is a potent enhancer of TNF induced tissue damage. To know the
mechanism in detail, global gene expression analysis has now performed.

For metabolome analysis, we established a method using 20 mg tissue or 0.05 ml of serum to analyze
amino acid and metabolites of TCA-cycle with a Gas chromatography-Mass Spectrometry. We obtained
permission from the ethics committee to integrate metabolome analysis to our IBD project. Now recruitment of

cases has started.
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