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Tumor microenvironment consists of not only cancer cells but also
various stromal cells such as immune inflammatory cells, cancer—
associated fibroblasts, myeloid progenitor cells, and vascular
endothelial cells. The interaction between cancer cells and other
stromal cells affects tumor 1initiation, progression, and
metastasis through the inflammatory cytokine and growth factors.
Acute inflammation mediated through inflammatory cytokines has
anti—-tumor function, but chronic inflammation by persistent
exposure to inflammatory cytokines can lead to immune resistance
and promote tumor initiation and malignancy. These inflammatory
microenvironment can also 1induce tumor plasticity such as
epithelial-to—mesenchymal transition (EMT).As a consequence,
various neutralizing antibodies and antagonists have been
approved for targeting such tumor—-promoting inflammatory
cytokines and growth factors.

Amongst the cancer—associated inflammatory cytokines and growth
factors, Interferon (IFN)-y is an important cytokine for the
immune surveillance in tumor development. IFN-y is regarded as an
effector molecule of anti—-tumor immunity to inhibit tumor growth,
but recent studies have shown that IFN-y also shows tumor-—
promoting function under the certain circumstances. On one hand,
persistent IFN-y exposure leads to immunosuppressive response by
upregulation of PD-L1, which triggers cytotoxic T lymphocytes
exhaustion and increases the resistance of cancer cells to natural
killer cell lysis. On the other hand, IFN-y regulates tumor cell
plasticity and EMT, invasion, and metastasis, along with other
cytokines and growth factors, such as tumor necrosis factor-—
o (TNF-a), interleukin-6 (IL-6), and transforming growth factor
beta (TGF-B). In addition to those inflammatory cytokines, IFN-y
also regulates the secretion of connective tissue growth factor
(CTGF), which is known to be important for cancer cell
proliferation, migration, and invasion. Therefore, a
pharmacological inhibition of its IFN-y signaling can be an



attractive strategy for cancer therapy by suppressing its tumor-—
promoting function.

In this thesis, I aim to identify a new pharmacological tool to
control the interaction between cancer cells and stromal cells
within tumor microenvironment, especially from natural products.
Natural products are a rich source of compounds for drug
discovery, and many drugs are developed from natural products
including anti-cancer agents. Clinically, the derivatives of
natural products such as vincristine, taxol, camptothecin,
etoposide, etc, have been used for cancer patients. In chapter
I, T aim to identify a natural product which suppress IFN—y
signaling. Amongst 112 kinds of natural products, I identified
lac water extract as a potent inhibitor of IFN-y signaling.
Laccaic acids, major components of lac water extract, suppressed
IFN-y signaling through JAK2-STAT1-IRF1 axis. In chapter 2, 1
further focused on the effects of laccaic acids on cancer cell
behavior, including cell migration and proliferation. CTGF
negatively regulates cancer <cell invasion and metastatic
potential, and the stimulation with inflammatory cytokines
induces cancer cell migration in concert with the suppression of
CTGF expression. Importantly, laccaic acids inhibit inflammatory
cytokine—induced cell migration and induce CTGF expression of
cancer cells.

In summary, [ propose that laccaic acids can be a lead compound
to control the interaction between cancer cells and stromal cells
within tumor microenvironment through regulating IFN-vy signaling
and CTGF expression.
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