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Decades of anti-cancer drug discovery approaches are largely based on cancer cell killing ability, and precisely
inhibiting specific oncogene. These approaches have led to accumulation potent cytotoxic drugs that achieve partial
or even complete tumor regression, but are frequently followed by resistant relapse. Cancer cells within a tumor are
heterogeneous and consist of large number of cancer cells along with small population of differently progressing
cancer stem cells (CSCs). CSCs are defined as small population within tumor cells with stem cell-like properties that
drive tumorigenesis. The challenges faced by current standard treatment against cancer includes resistant relapse after
initial tumor regression followed by metastasis. The current standard anti-cancer drugs, like paclitaxel or gemcitabine,
show initial tumor shrinkage and regression due to their efficacy against non-CSCs. This causes enrichment of CSCs
population, and re-establish resistant and aggressive tumor. Combination of conventional chemotherapy with CSCs
directed therapy might lead to complete and early cure of cancer. Thus, inhibition of CSCs holds great therapeutic
potential to cure cancer.

Peptidyl prolyl cis/trans isomerization by Pinl regulates various oncogenic signals during cancer progression
and CSCs maintenance, and its inhibition through multiple approaches has established Pinl as a therapeutic target.
In our target based approach to discover CSC inhibitors, I developed screening system to discover Pinl since there
is lack of simplified screening system. The Pinl screening system, called Pinl binding assay, was developed based
on phospho-substrate binding ability of Pinl. Using this system I screened compounds from chemical library and
obtained novel selenium containing compound as Pinl inhibitor. This hit compound did not have activity against
other PPlase indicating selective action on Pinl. I utilized the hit compounds as lead compound and synthesized its
various derivatives. Pinl is known to play role in various diseases including cancer, and also involved in maintenance
of CSCs. Thus I evaluated the effect of these derivatives against cancer cells and CSCs. Among various derivative,

compound 18 showed most effective activity against Pinl and cancer cells. Also the compound 18 was effective against



CSCs. However, the discovered Pinl inhibitor was not selective against CSCs. These results have been published in
Biochemical and Biophysical Research Communications (2016).

Cancer stem cells (CSCs) have robust systems to maintain cancer stemness and drug resistance. Thus, approaches
should be taken to target such robust systems within CSCs instead of focusing individual signaling pathways. I utilized
an approach to identify inhibitors for cancer stemness using alkaline phosphatase assay in induced cancer stem-
like (iCSCL) cells. I screened natural product chemical library and evaluated hit compounds for their efficacy on
cancer stemness using tumorspheres of iCSCL cells. I identified antimalarial drug artesunate and new small molecule
NPD2381 as a selective inhibitor of cancer stemness. They selectively inhibited tumorspheres while standard anti-cancer
drugs were in-effective. This indicated that artesunate and NPD2381 are effective where standard anti-cancer drugs
do not work. Further I found that mitochondrial metabolism plays critical role in cancer stemness and mitochondrial
dysfunction provides selectivity against CSCs. Although artesunate induced typical cell death is mediated by free iron,
CSCs inhibition do not need free iron. Rather, mitochondrial dysfunction by artesunate and NPD2381 at lower dose
is sufficient for inhibition of CSCs. Further to validate the effectiveness of these compounds, I used tumorspheres of
colon cancer cells. These tumorspheres were resistant to standard anti-cancer drugs but susceptible to NPD2381 and
artesunate. Some of these results have been published in Biochemical and Biophysical Research Communications (2016).

In conclusion, CSCs are challenging obstacle against cancer cure and needs to be targeted selectively. I used multiple
approach to discover CSC inhibitors using RIKEN NPDepo chemical library and successfully discovered small
molecules effective against CSCs. I expect that our screening methods and compounds discovered will be valuable for

treatment of disease like cancer.
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