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Selective degradation of oncogenic proteins via small molecules is a novel approach that may have utility in
anticancer drug development. We have developed hybrid small-molecule SNIPERs that recruit |AP ubiquitin
ligases to specifically degrade targeted proteins in cells. Additionally, we recently developed a SNIPER
against ERa that has a potent and an in vivo protein knockdown activity. In this study, we develop new SNIPER
compounds as shown below.
1. Development of SNIPER(ABL) targeting to kinase inhibitor-resistant BCR-ABL

Inhibitors of oncogenic kinases, such as imatinib and crizotinib, have demonstrated a promising therapeutic

effect in cancer therapy. However, many patients who receive kinase inhibitors eventually develop a resistance
to them, which is commonly attributable to point mutations in the kinase domain of target protein. To develop
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SNIPERs that can degrade the mutant proteins resistant to kinase inhibitors, we tried to (1) utilize allosteric
inhibitors as a target ligand of SNIPER and (2) identify novel ligands that bind to regions except for the kinase
domain. (1) We designed and synthesized SNIPERs against BCR-ABL, SNIPER(ABL)s, with the allosteric
inhibitors. By evaluating the knockdown activities, we first found that one of the SNIPER(ABL)s effectively
degrade wild type of BCR-ABL in K562 cells etc. (2) We identified 44 hit compounds by a chemical array
screening against the SH2 domain, SH3 domain and oligo domain of BCR-ABL.
2. Development of SNIPER(Ras) targeting to Ras

There are many oncogenic proteins (undruggable proteins) without enzymatic activity or appropriate pockets,
which are not applicable to development of inhibitors. To develop SNIPERs that degrade an undruggable

protein Ras, we designed and synthesized SNIPER(Ras) with a covalent inhibitor to the cysteine residue of
K-Ras (G12C) and evaluated its knockdown activity using cancer cells with K-Ras(G12C) mutant cancer cells,
UM-UC-3 and MIA-Paca-2. However, the SNIPER(Ras) did not degrade K-Ras(G12C) mutant protein in these
cells. On the other hand, we have identified about 300 candidate compounds that bind to the pocket in surface
of Ras protein by in silicon screening based on the structure information. Among the compounds, we selected 6
compounds that have high binding affinities by our established SPR assay.
3. Development of SNIPER(BRD) targeting to BET family

To develop SNIPER with effective anticancer activity by introducing promising inhibitors as a target ligand,
we designed and synthesized SNIPER(BRD) with a BET inhibitor and evaluated its knockdown activity using
various cancer cell lines. As a result, we revealed that SNIPER(BRD) specifically degrades BRD4 among the
BET family proteins.
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