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Dr. Noriko Gotoh (Principal investigator of this project, Cancer Research Institute, Kanazawa
University)’s group aims at identification of novel therapeutic targets for eradicating refractory
breast cancer. They established co-culture system of breast cancer stem-like cells and
cancer-associated fibroblasts (CAFs) derived from human breast cancer tissues. They have
prepared for comprehensive RNA sequencing by using next-generation sequencer by
collaboration with Dr. Kazuhiro Ikeda (Saitama Medical University). They also have been
analyzed novel molecular targets, X and Y.

Dr. Koji Okamoto (A member of this project, National Cancer Center Research Institute)’ s
group aims at clarifying molecular mechanisms of growth of ovarian cancer stem-like cells in
cancer ascites. They cultured cancer ascites and cancer stem-like cells in vitro. They clarified
that cancer ascites promotes growth of ovarian cancer stem-like cells and that macrophages and
the culture supernatant of macrophages have involved in the mechanisms.

Dr. Kazuhiro Ikeda (A member of this project, Saitama Medical University)’ group performed
RNA sequencing for samples prepared from clinical specimens and cultured cells of breast,
ovarian, and endometrial cancers and analyzed expression gene profiles. Based on RNA
sequencing data of ovarian cancer, they interested in long noncoding RNAs (IncRNAs), to which
much attention has been paid in recent years. They identified one IncRNA, designated as
OClnc-W, whose expression is upregulated in ovarian cancer tissues compared with normal
ovarian tissues. OClnc-W expression is also observed in several cultured ovarian cancer cell
lines. In addition, siRNAs targeting OClnc-W decreased the proliferation of ovarian cancer cells.
Moreover, in order to analyze the role of miRNAs in endometrial cancer, they performed short
RNA sequencing for endometrial cancer cell lines and clinical specimens. As a result, they
identified several miRNAs overexpressed in endometrial cancer and particularly interested in
one miRNA, designated as miR-X, for further experiment. Knockdown of miR-X significantly
suppressed the proliferation of endometrial cancer cells. On the contrary, overexpression of
miR-X enhanced cancer cell proliferation. They next explored candidate target genes for miR-X
by in silico analysis and identified a potential target Gene-Y, which is known to associate with
epigenetic regulation. They showed that mRNA expression level of Gene-Y was significantly

elevated by miR-X knockdown whereas decreased by miR-X overexpression. Based on luciferase
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assay using a reporter gene including a putative binding site for miR-X derived from the 3 '"UTR
of Gene-Y, they showed that miR-X could regulate Gene-Y expression via its 3' UTR.
Furthermore, we found that the miR-X-dependent suppression of endometrial cancer cell
proliferation was significantly recovered by the knockdown of Gene-Y. Taken together, the
present results based on next-generation sequencing dissected potential therapeutic targets for
ovarian and endometrial cancers, including long and short non-coding RNAs together with
miRNA target genes.

We established a new research society for the 3-D culture of cancer cells (President Dr. Koji
Okamoto). In vitro spheroid or organoid culture system is useful not only for investigating the
molecular mechanisms of cancer development but also for evaluating novel molecular targets,
since the in vitro culture is low-cost, compared with high-cost and labor-consuming PDX model.
However, the in vitro culture system is still technically immature and the culture conditions are
not yet adjusted to be generally applicable. Gathering scientists who are doing or interested in
the culture system in the research society, we aim at culture condition optimization to be
generally applicable and contributing to advancement of basic science and translational

research.
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