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[ Abstract ]

Chromosomes contain all the genetic information required to grow and maintain a living
organism. During mitosis, they are replicated and assorted identically into each daughter cell.
Aneuploidy, a state of chromosome imbalance, is frequently observed in many types of cancer.
JSAP2 (also known as JLP) can bind both kinesin and dynein motor proteins and regulate
intercellular cargo trafficking as an adaptor protein. In recent years, overexpression of JSAP2
has been reported in various forms of cancer, and several groups have reported that
downregulation of JSAP2 inhibits cancer cell proliferation and invasion. However, it remains
unknow whether JSAP2 overexpression has some effects on non-transformed cells. We
overexpressed JSAP2 in hTERT RPE1, a non-transformed cell line, and found remarkable
increase in the proportion of aneuploid cells. By contrast, JSAP2 deletion mutants lacking
kinesin-1 heavy chain-binding domain or dynactin p150°"*binding domain were unable to
induce aneuploidy. Collectively, these findings may suggest that JSAP2 regulates chromosome
stability through its motor adaptor function and its dysregulation induces aneuploidy.

Curcumin, a major component of turmeric, is known to exhibit antitumor activity.
Curcumin has been shown to induce reactive oxygen species, mitogen-activated protein kinase
(MAPK) activation, and cell death. Autophagy has been proposed as one of the protective
mechanisms during curcumin-induced cell death. We explored the role of JSAP1 in curcumin-
induced cancer cell death. The depletion of JSAP1 by shRNA-mediated knockdown or
CRISPR-mediated knockout (KO) increased cell death induced by curcumin. Restoring the
JSAP1 protein in the KO cells rescued the phenotype to a similar level of control parent cells.
Activation of JNK and p38 MAPK was not largely affected by JSAP1 KO. Furthermore,
analysis of autophagy markers showed impairment of autophagosome clearance in JSAP1 KO
cells but not in control and rescued cells. These results suggest that JSAP1 protects cells from

curcumin-induced cell death by modulating autophagy.
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[ Abstract ]
The mission of our division centers on laboratory and clinical research to develop the novel
strategies and modalities for diagnosis and treatment of the gastrointestinal, refractory and rare
cancers including glioblastoma, bone and soft tissue sarcomas. Research projects are based on
biological characteristics of individual tumor types that are relevant to their invasive and
metastatic potential, resistance to therapy, recurrence and outcome of patients. Our current
efforts are focused on (1) research and development of the cancer therapy by targeting aberrant
glycogen synthase kinase (GSK) 3f3; (2) understanding of malignant phenotypes of cancer by
investigating pathological metabolic properties (eg., aerobic glycolysis, tumor-promoting
autophagy); and (3) biological basis of gastrointestinal and refractory cancers, all for clinical
translation. We have been also establishing the tissue material resources of human stomach and
colorectal cancer for our own projects described above as well as for studies collaborating with
our institutional and many other research groups. In an immediate couple of years, we have
obtained the preliminary results indicating the putative roles of tumor GSK3f as a molecular
hub that connects the pathways responsible for tumor invasion and resistance to therapy, thus
enforcing its potential as a major cancer therapeutic target. We are extending this project toward
investigation of the putative roles for GSK3fB in promoting esophageal squamous cell
carcinoma (ESCC; the major type of esophageal cancer in Asia and Japan) and pancreatic
neuroendocrine neoplasms as well as in acquiring chemoresistance in pancreatic cancer. We
also have been trying to develop cellular and mouse models predisposing to ESCC by CRISPR-
Cas9-based genome editing of the metabolic enzymes including glycogen synthase and GSK3p.
In addition to these projects, we have clarified the genetic and epigenetic characteristics of

traditional serrated adenoma and duodenal non-ampullary adenoma and adenocarcinoma.
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[ Abstract ]

We have been studying the function of epigenetic regulators such as histone methyl-
modifying enzymes and long noncoding RNAs in the various steps of the malignant progression
of cancer. This year we investigated the roles of new types of epigenetic regulators, an RNA
methyltransferase METTL3 and a pioneer transcription factor FOXA1. METTL3 is a catalytic
enzyme of N6-Methyladenosine (m6A) modification of RNA. We found that m6 A modification
and METTL3 expression were increased in TGF-B-induced EMT of lung cancer cells.
Mechanistic investigations revealed that METTL3 is indispensable for TGF-B-induced EMT
through the regulation of JUNB mRNA that encodes one of the important transcriptional
regulators of EMT. Our findings validated the significance of the regulation for m6 A RNA
modification in the important step of cancer progression and provided the possibility to develop
novel therapeutic strategies for the treatment of cancer metastasis. On the other hand, FOXA1
is a pioneering transcription factor that can bind to and open “closed chromatin™ and trigger
transcriptional events on target genes. In the collaborative study with Dr. Yano, we observed
that FOXAT1 epigenetically activated the expression of IGF-1R in response to osimertinib
(EGFR-TKI) treatment in EGFR mutated non-small cell lung cancer cells. Since activation of
IGF-1R signaling pathway contributed to osimertinib resistance, an indispensable role of
FOXA1 was demonstrated on the emergence of drug tolerant cells via IGF-1R activation during

the EGFR-TKI treatment of lung cancer cells.
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