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[ Abstract ]

Majority of p53 mutations in cancer cells are missense-type, suggesting a gain-of-function
(GOF) mechanism of mutant p53 in tumorigenesis. We previously showed that expression of
GOF mutant p53 (p53 R270H) induces submucosal invasion of intestinal tumors in Apc?7!6
mice through activation of Wnt/NF-xB pathways (Nakayama et al, Oncogene, 2017). Here, we
examined the role of mutant p53 in metastasis process of intestinal tumors using malignant
tumor cells (AKTP cells) that carried heterozygous p53 GOF/+ mutation Notably, AKTP cells
that lost wild-type p53 by loss of heterozygosity (pS3 GOF/LOH) were enriched in metastasis
tumors. These results indicate a role of p53 GOF mutations in combination with LOH for
promotion of  metastasis.
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metastasis (Nakayama et al,
Nat Commun, 2020). These
results provide a novel therapeutic strategy against metastasis by targeting GOF mutant p53.
We have also examined a novel concept of polyclonal metastasis mechanism of intestinal
tumors. In this model, cancer cell clusters break off from the primary site, disseminated to
distant organs, and developed polyclonal metastasis lesion with keeping genetic heterogeneity.
AKTP and AP intestinal tumor-derived organoid cells are metastatic and non-metastatic to the
liver, respectively, when they are transplanted to the spleen. Importantly, we found that
non-metastatic AP cells can metastasize with AKTP crells when they are co-existed in cell
clusters and transplanted together. Mechanistically, AKTP cells induce generation of fibrotic
metastatic niche through activation of hepatic stellate cells, which support survival and
proliferation of non-metastatic AP cells (Kok et al, Nat Commun, accepted). These results
expand our knowledge about the biological mechanism of metastasis. As a next step, we will
evaluate these results by generation of human colon cancer-derived organoids.
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[ Abstract ]
Cancer stem-like cells (CSCs) induce drug resistance and recurrence of tumors when they
experience DNA replication stress. However, the mechanisms underlying DNA replication
stress in CSCs and its compensation remain unclear. Here, we demonstrate that upregulated c-
Myc expression induces stronger DNA replication stress in patient-derived breast CSCs than in
differentiated cancer cells. Our results suggest critical roles for mini-chromosome maintenance
protein 10 (MCM10), a firing (activating) factor of DNA replication origins, to compensate for
DNA replication stress in CSCs. MCM 10 expression is upregulated in CSCs and is maintained
by c-Myc. c-Myc-dependent collisions between RNA transcription and DNA replication
machinery may occur in nuclei, thereby causing DNA replication stress. MCM 10 may activate
dormant replication origins close to these collisions to ensure the progression of replication.
Moreover, patient-derived breast CSCs were found to be dependent on MCM10 for their
maintenance, even after enrichment for CSCs that were resistant to paclitaxel, the standard
chemotherapeutic agent. Further, MCM 10 depletion decreased the growth of cancer cells, but
not of normal cells. Thus, MCM10 may robustly compensate for DNA replication stress and
facilitate genome duplication in cancer cells in the S-phase, which is more pronounced in CSCs.
Overall, we provide a preclinical rationale to target the c-Myc-MCM10 axis for preventing drug

resistance and recurrence of tumors.
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[ Abstract ]

Gastric cancer is a complex disease that often arises in a setting of chronic inflammation.
For gastric tumorigenesis, Helicobacter pylori infection is an important risk factor, and
COX-2/PGE2 pathway is induced in the infection-associated chronic gastritis tissues. Despite
recent extensive efforts to molecularly classify gastric cancers to try and stratify treatment
regimens according to underlying mutational spectra, gastric cancer remains a relatively
poorly understood disease with a poor prognosis for most patients.

Cancer stem cells are defined as the unique subpopulation in the tumors that possess the
ability to initiate tumor growth and sustain self-renewal as well as metastatic potential. Those
tumor-resident cells with stem cell characteristics are thought to be resistant to conventional
anti-cancer therapies, allowing them to survive and drive tumor recurrence in many patients.

Recently, we have identified Lgr5+ chief cells in the corpus stomach, which serve as
reserve stem cells to effect epithelial renewal following oxyntic atrophy. These reserve stem
cells drive spasmolytic polypeptide-expressing metaplasia in the stomach following
conditional KRasG12D driver mutation, highlighting their likely contribution to gastric
cancer initiation in vivo (Leushacke, M. et al., Nature Cell Biology, 2017).

But still it is not clear whether the Lgr5+ chief cell serves as an origin of gastric cancer cell
under the chronic inflammation and how cancer stem cell is induced from Lgr5+ reserve stem
cells. To study the effects of chronic inflammation on stem cell-driven cancer formation and
progression in the corpus stomach, we are focusing on evaluating a potential cancer stem cell
function of Lgr5+ cells present within Wnt-driven inflammation-dependent gastric tumors.
We would like to leverage on the extensive knowledge and mouse models available through
my collaborator, Professor Masanobu Oshima to study the effects of chronic inflammation on
stem cell driven cancer formation and progression in the corpus stomach. This is
physiologically relevant because the majority of human gastric cancer is considered to arise in

a setting of chronic inflammation caused by infection with Helicobacter Pylori.
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