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To develop novel compounds that can induce protein degradation selectively in cancer cells,
we focused on the cancer protein X. In the beginning, we developed a fluorescent probe that
can bind to the cancer protein X, and the probe was applied to fluorescent depolarization assay
and time-resolved fluorescence energy transfer (TR-FRET) assay to measure the binding affinity
Then, the fluorescent probe was competed with test compounds to examine if the test compounds
can interact with the cancer protein X. We compared the two assays and found that fluorescent
depolarization assay requires much more recombinant protein X than the TR-FRET assay. Therefore,
we decided to measure the binding affinity of many test compounds by TR-FRET assay.

We synthesized more than 100 compounds potentially interact with the cancer protein X, and
the binding affinity to the cancer protein X was measured by TR-FRET assay. We found novel
compounds A, B, C showed higher binding affinity and selectivity to the cancer protein X, and
the compound D derived from compound C maintained the potent binding affinity and selectivity.

When cancer cells expressing the protein X were treated with 100 nM compound D for 6 h,
proteins Y and Z were degraded almost completely. However, compound D at 10 to 1000 nM did not
induce the degradation of the proteins Y and Z in the cells that do not express the cancer
protein X. These results indicate that the compound D induces the degradation of proteins Y
and 7 selectively in cancer cells expressing protein X. In order to clarify the role of cancer
protein X in the degradation of proteins Y and Z more directly, we generated congenic cell
lines by transducing the gene encoding protein X into the cells that do not express endogenous
protein X, and examined the ability of compound D to induce degradation of proteins Y and Z.
The results showed that compound D induced degradation of the proteins Y and Z, and inhibited
cell growth only in the cells exogenously expressing protein X, suggesting the essential role
of protein X in the compound D—induced protein degradation and growth inhibition. We further
derivatized compound D and obtained compound E with better activity. Mechanistic analysis
demonstrated that compounds D and E formed complexes composed of protein X and Y or Z in the
cells.

Compounds that can induce protein degradation have unique features different from classical
drugs such as small molecule inhibitors and antibodies. For example, it is generally hard to
develop potent inhibitors against non—enzymatic proteins such as scaffold proteins and
transcription factors. However, protein knockdown technologies could be successfully applied
to such undruggable proteins to induce degradation. When compared with antibodies, antibodies
can target extracellular and cell surface proteins whereas intracellular proteins can be
degraded by protein knockdown technologies, therefore, localization of the target proteins is
compensatory with these modalities. Downregulation of target protein can be attained by RNA
interference, and many oligonucleotide drugs are under clinical development. This technology

inhibits de novo synthesis of the proteins and requires longer time to downregulate the protein
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revels as compared with the protein knockdown technology. Combination of RNA interference and
protein knockdown could potently downregulate the proteins of interest, and therefore both
technologies need further investigation. Finally, this study demonstrated for the first time
that protein degradation can be selectively induced in cancer cells, which would be promising

to develop novel drugs with better efficacy and lower adverse effects
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