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To understand the induction mechanisms of chronic inflammation in gastrointestinal cancer tissues
and its roles in cancer development and malignant progression, Oshima team has performed the following
research projects according to the three category plans.

(1) The induction mechanism of chronic inflammation in gastrointestinal cancer

It has previously been shown that suppression of TGF-p signaling in the regenerative intestinal
mucosa causes invasive colon cancer development, and inflammation is continuously associated during
cancer development over several months. DNA microarray of gastric epithelial cell-derived organoids
revealed that expression of chemokines CCL6 and CCL9 was upregulated by TGF-f suppression, which
may further recruit inflammatory cells to tumor tissues. Moreover, we have established organoid
cultures from malignant intestinal tumors of Apc and Trp53 compound mutant mice, and RNA
sequencing and Ingenuity Pathway analysis were performed. Notably, p53 gain-of-function mutation
causes activation of NF-xB and MyD88 inflammatory and innate immune pathways. These results
indicate that malignant cancer cells can induce inflammatory responses by cancer cell intrinsic signaling.

(2) Promotion of gastrointestinal tumor development by chronic inflammation

Gastric tumor model mice (Gan mice) develop inflammation-associated tumors in the stomach, and
expression of inflammatory cytokines is upregulated in tumor tissues. Among the TNF-o-dependent
upregulated genes in Gan mouse tumors, expression of Noxol mRNA was detected in proliferating tumor
cells by RNA scope. Moreover, treatment of gastritis mouse model (K19-C2mE mice) with NOX1
inhibitor suppressed inflammation-dependent hyperplasia of gastric mucosa, suggesting a role of
NOX1/ROS signaling in tumor cell proliferation. Moreover, among upregulated microRNAs by gastric
tumor epithelial cells of Gan mice in an inflammation-dependent manner, we selected miR-135b as the
most significantly induced microRNA and found its expression to be induced by IL-13. Gene disruption
of miR-135b in gastritis mice resulted in significant suppression of hyperplasia. Furthermore, we
determined candidate miR-135b target genes. These results indicate that inflammatory cytokines,
TNF-a and IL-1f3, promote gastric tumorigenesis through acceleration of cell proliferation by induction
of Noxol and miR-135b, respectively.

(3) Malignant progression of gastrointestinal tumor by chronic inflammation

Stat3 is phosphorylated in the invading colon cancer cells of TGF-f-suppressed mice, suggesting a
role of Stat3 in malignant progression. Organoid culture experiments using Stat3 gene knockout mice
have revealed that Stat3 is required for expansion of intestinal stem cells, because Stat3 disruption
resulted in suppression of organoid formation as well as mucosal regeneration. However, Wnt signaling
activation compensates these defects by Stat3 disruption, suggesting a cross talk between Wnt signaling
and Stat3 in survival and clonal expansion of epithelial stem cells. Moreover, several adhesion-related
molecules were identified as candidate factors for Stat3-dependent stem cell survival.
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