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Construction of Next Generation Helix-Mimetic Libraries
(PRISM Biolab Co., Ltd.)

(1) Objective

PRISM BioLab has a-helix mimetic technologies which can modulate and inhibit intracellular protein-protein interaction
(PPI). In this program, we construct “next-generation helix-mimetic compound libraries” targeting PPl drug discovery.
We also develop novel helix-mimetic templates by precise structural design and synthetic improvement. In the last year
we apply our helix-mimetic library to the actual PPl system and validate its usefulness for PPI hit compound finding and

drug discovery.

(2) Results

1) Construction of the “Next Generation Helix-Mimetic Libraries”

1-1) One-turn helix-mimetic libraries: We designed helix-mimetic compounds with four side chains which can mimic
four consecutive helical amino acids. We introduced hydrophilic groups as well as hydrophobic groups and synthesized
7,106 library compounds with more than 90% purities.

1-2) One-turn hydrophilic motif libraries: From our internal analysis we extracted important PPl motif which includes
specified hydrophilic amino acid. Then, we designed new libraries including such hydrophilic motif. We established a
new reaction conditions and protecting groups and synthesized 3,554 library compounds.

1-3) Two-turn helix-mimetic libraries: We designed a new scaffold incorporating five helical amino acid side chains,
which can mimic i-th, (i+4)-th and (i+7)-th amino acids and synthesized 3,861 library compounds.

Through this project we totally synthesized 14,521 compounds with success rate of more than 90%. This library has
enough diversity and density for collecting SAR information and is suitable for PPl drug discovery targeting a-helix. The

constructed libraries are also supplied to DISC (Drug discovery Innovation & Screening Consortium).

2) Development of novel helix-mimetic scaffolds

2-1) We developed novel helix-mimetic compounds using azabicyclo scaffold and a solution-phase automated synthesis
of an ai-amino aldehyde used as a starting material (Beilstein J. Org. Chem., 2017, 13, 106-110). (Prof. Takahashi and
Masui).

2-2) We also developed a novel three-dimensional skeleton, bicyclo[3,3,1]non-2-ene compound and its one-pot
synthesis method. Among the designed and synthesized compounds, two compounds showed inhibition of HIF-1a
transcriptional activities with 1Cs0=3.0-6.3 uM (Bioorg. Med. Chem. 2018, 26(12), 3345-3351). (Prof. Nakamura and
Fuse).

2-3) In addition, we designed and developed a novel helix-mimetic template and improved its synthesis method.

Synthesized compounds showed growth inhibitory activities on a cancer cell line. (Prof. Oguri and Tsubouchi)

3) Application of the “next generation helix-mimetic libraries” to PPI drug discovery

Helix-related PPl is one of preferable application for our helix-mimetic libraries. c-Myb and MLL are known as
intrinsically disordered proteins that form a-helix when bound to their target protein, the KIX domain of transcriptional
coactivator CBP. This KIX and c-Myb/MLL interaction is also known as a drug discovery target for cancer and leukemia.
Therefore, we applied our libraries to the “KIX and c-Myb/MLL” PPI system for finding PPI hit compounds and validating
our libraries.

3-1) Discovery of PPI inhibitors by helix-mimetic libraries: 74 compounds selected from our helix-mimetic libraries by
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virtual screening were evaluated by TSA/SPR screening assays, and we found 12 hit compounds. We selected additional
128 compounds resembling the hit compounds, evaluated them, and found additional 43 hit compounds. Among these
hit compounds we obtained a compound exhibiting potent growth inhibitory activity (ICs0=28.5 uM) in HL-60, human
promyelocytic leukemia cells. The compound shows weak cytotoxicity and good membrane permeability assay (PAMPA).
Since peptides do not show membrane permeability, our helix-mimetic technology is promising in drug development.

3-2) Screening of PPI inhibitor and investigation of its inhibitory mechanism (Prof. Arai’s group): We expressed and
purified the KIX protein and established TSA/SPR screening assays using it. We screened compounds selected from
libraries and found hit compounds. We also evaluated the KIX-binding ability of the HL-60 hit compound by SPR assay,
stopped-flow experiment, NMR binding assay, binding site analysis using mutant proteins and competitive inhibition
assays and confirmed that it binds to the KIX protein. In NMR titration assay we found signal changes for the peaks
around the MLL binding site of KIX. Taken together, we demonstrated that our helix-mimetic libraries can find hit

compounds with high hit rates and are useful for PPI drug discovery.



