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(3= F&) Development of new anti-colorectal cancer drugs which selectively suppress cancer
cells by protein-protein interaction inhibition of transcriptional factor KLF5.
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transcriptional factor KLF5 and discovery of the action mechanism of the compounds: Research

management, Research design, Management of total research plan.
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transcriptional factor KLF5: Pathological analysis and evaluation of the cancer suppressing effects by

the compounds.
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transcriptional factor KLF5: Discovery of action mechanisms of the compounds and evaluation of the
cancer suppressing effects by the compounds.
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(3£ F&) Development of new anti-colorectal cancer drugs which selectively suppress cancer cells by targeting

transcriptional factor KLF5: Evaluation of the cancer suppressing effects of the compounds, based on 3
dimensional sphere culture.
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(¥ &) Improvement of the chemical structure of the compounds which selectively suppress cancer cells:
Chemical designing of the compounds which target KLF5.
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We discovered that a transcription factor KLF5 is essential for oncogenicity of intestinal stem cells (Cancer
Research 2014). We also reported that the expressions of KLF5 were higher in colorectal cancer epithelia than those
in normal intestinal epithelia in human surgical specimens. These suggested that KLF5 is a promising target molecule
for colorectal cancer drugs.

Because KLF5 is an intrinsically disordered protein, its three-dimensional structure has not been solved. Therefore
it is impossible to develop KLF5 inhibitors based on the three-dimensional structure of KLF5. In order to overcome
the difficulty, we designed and synthesized the low molecular weight compounds which suppress KLF5 based on our
original methods (NC compounds). This innovation made it possible to suppress the cancer promoting function of
KLF5 selectively with lesser suppression of the normal functions of KLF5.

We found the structure-activity relationship between the chemical structures of the compounds and their ability to
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suppress colorectal cancer cells.

We intensively discussed about the structure-activity relationship of the compounds. Based on the discussions, we
newly designed and systematically synthesized 36 NC compounds which were supposed to have high activity to
selectively suppress colorectal cancer cells.

Through the systematic analysis of 36 NC compounds, we discovered and certified the clear structure-activity
relationship between the chemical structures of NC compounds and their ability to suppress colorectal cancer cells.

We evaluated anti-tumor activity of NC compounds, using our new single 3D sphere culture method which maintains
the characteristics of cancer stem cells. The slight differences of side chain of NC compounds influenced the anti-
tumor activity including several in-active (inactive) analogues. The structure-activity relationship of NC compounds
has been applied to design new NC compounds.

To elucidate the mechanism of cancer cell-specific growth inhibition by NC compounds, we compared difference
of sensitivity for NC compounds between colorectal cancer cells. HCT116 formed spherical single sphere, whereas
Colo320 grew as an acinar sphere. NC compounds inhibited both cells in equivalent potential.

We performed acute toxicity assay. To select a few NC compounds for evaluation in animal model, we tested the
nematode C. elegans model that has been recommended by US FDA and could develop a new simple assay method.

Movement of the nematode can be monitored using liquid culture in 96 well plate.
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