(BIAARASE 3 5)

MR X E F
B4 KE R

H H : Exploring novel therapeutics for lung cancer with drug repositioning.
(KT w7 VRYY a =TGR LTMRANZKT 28 BIRREOHER)

S E
Lung cancer is the leading cause of cancer death worldwide. Significant advances have been
made in the treatment of non-small cell lung cancer (NSCLC) with the development of drugs
targeting oncogenic driver mutations or immune checkpoint molecules, which have enabled
precision medicine. However, while most molecular-targeted therapies initially show
significant effect, acquired resistance to the drugs eventually develops; and efforts are being
made to develop complementary therapies to maximize the effects of the targeted therapies
or overcome the acquired drug resistance. A variety of resistance mechanisms to anticancer
drugs, especially to molecular-targeted drugs, have been elucidated, including second-site
mutations in the kinase domain, bypass signaling pathway activation, copy number
changes, and histologic transformation, although many questions still remain.
Drug repositioning (or repurposing/reprofiling) is the process of finding new therapeutic
indications for existing drugs. It is an attractive approach toward rapid drug discovery and
development at a relatively low-cost and high efficiency, because clinical and
pharmacokinetic data of existing drugs are already established.
In this study, the effect of monensin on the prevention of drug resistance was examined in
chapter 1.
The epithelial-mesenchymal transition (EMT) is a key process in tumor progression and
metastasis and is also associated with drug resistance. Thus, controlling EMT status is a
research of interest to conquer the malignant tumors. In this study, a drug repositioning
analysis of transcriptomic data from a public cell line database identified monensin, a
widely used in veterinary medicine, as a candidate EMT inhibitor that suppresses the
conversion of the EMT phenotype. Using TGF-B-induced EMT cell line models, the effects
of monensin on the EMT status and EMT-mediated drug resistance were assessed. The
results showed that TGF-B treatment induced EMT in non-small cell lung cancer NSCLC)
cell lines and the EGFR-mutant NSCLC cell lines with TGF-B-induced EMT acquired
resistance to EGFR-tyrosine kinase inhibitor. The addition of monensin effectively
suppressed the TGF-B-induced-EMT conversion, and restored the growth inhibition and the

induction of apoptosis by the EGFR-tyrosine kinase inhibitor. AS a conclusion, our data
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suggested that combined therapy with monensin might be a useful strategy for preventing
EMT-mediated acquired drug resistance.

In chapter 2, we assessed the inhibitory effect of tranilast to overcome Cancer-associated
fibroblast (CAF)-mediated acquisition of drug resistance in cancer treatment.

CAFs are a major component of the tumor microenvironment that mediate resistance of
cancer cells to anticancer drugs. Tranilast is an antiallergic drug that suppresses the release
of cytokines from various inflammatory cells. In this study, we investigated the inhibitory
effect of tranilast on the interactions between non-small cell lung cancer (NSCLC) cells and
the CAFs in the tumor microenvironment. Three EGFR-mutant NSCLC cell lines, two
KRAS-mutant cell lines, and three CAFs derived from NSCLC patients were used. To mimic
the tumor microenvironment, the NSCLC cells were cocultured with the CAF's in vitro, and
the molecular profiles and sensitivity to molecular targeted therapy were assessed.
Crosstalk between NSCLC cells and CAFs induced multiple biological effects on the NSCLC
cells both in vivo and in vitro, including activation of the STATS3 signaling pathway,
promotion of xenograft tumor growth, induction of epithelial-mesenchymal transition
(EMT), and acquisition of resistance to molecular-targeted therapy, including EGFR-
mutant NSCLC cells to osimertinib and of KRAS-mutant NSCLC cells to selumetinib.
Treatment with tranilast led to inhibition of IL-6 secretion from the CAF's, which, in turn,
resulted in inhibition of CAF-induced phospho-STAT3 upregulation. Tranilast also inhibited
CAF-induced EMT in the NSCLC cells. Finally, combined administration of tranilast with
molecular-targeted therapy reversed the CAF-mediated resistance of the NSCLC cells to
the molecular-targeted drugs, both in vitro and in vivo. Our results showed that combined
administration of tranilast with molecular-targeted therapy is a possible new treatment

strategy to overcome drug resistance caused by cancer-CAF interaction.
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