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PPI compound library based on the recognition of the 3D interface structure of PPI
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After decoding the human genome in 2003, comprehensive omics research was developed. Many
studies of protein—protein interaction (PPI) have been done in part of these. An interactome that
comprehensively researches of PPI has been revealed in the order of hundreds of thousands PPIs
and are still promising. Although it has been considered as a drug discovery target until then,
it has a higher difficulty level and lower priority than drug discovery targets that have been
studied in the past such as GPCRs and enzymes, but conventional drug discovery targets are
exhausted in recent years. As a result, it has become a powerful target for drug discovery.
However, conventional compound libraries owned by pharmaceutical companies are mostly compounds
according to Lipinsky s Rule of 5, often abbreviated as Ro5, and low molecular weight compounds
based on molecular weight of 500 or less are available. On the other hand, when it comes to PPI
inhibition, it seems that compounds with a molecular weight of 500 or more, in the so—called
medium sized molecules, are often required. For this reason, there are many cases where the
compound libraries owned by the pharmaceutical companies cannot handle the above, and therefore
a new compound library directed to new PPI inhibition is required. Since it is wasteful and time
consuming for each company to construct a similar compound library, it was necessary to construct
the library at the national level. Therefore, we plan to independently construct a PPI inhibitor
library, and because it is necessary for the drug molecule to recognize the three—dimensional
structure of the protein surface in order to interact with the target protein. Thus a PPI compound
library based on the interfacial three—dimensional structure was proposed.

First, crystal structures of the PPI complex were investigated. Examination of the interaction
interface of the complex revealed that almost about 25% of the cases interacted via a-helix. In
addition, although the interaction through the p -sheet or <y —turn was also observed, although
it was about 10% or so. However, in many cases the interaction did not occur through a specific
secondary structure. Therefore, it was determined whether the sequence at the interaction
interface had a motif sequence, sequences existing in DB of ELM motif sequence. Since we plan to
finally synthesize 15,000 compounds, we synthesize about 12,000 compounds from a virtual compound
library consisting of about 6 million compounds by Docking calculation based on the three—
dimensional structure of the PPI interface. As a result, the synthesis of 11,985 compounds was
completed. In addition, a diversity analysis of these compounds was performed based on using the
principal moment of inertia, 2,281 compounds expected to have a spherical structure were added.
In this project, we also tried to synthesize a new skeleton. As a result of diversity analysis
including the novel structure, 948 compounds were synthesized. Although a total of 15,214
compounds were synthesized, QC check of the synthesized compounds was performed and finally 15, 000
compounds were installed to DISC. As a result, the contents described in “Aim” and “Required
results” in this open call for participants were achieved.

As a tool for efficiently promoting drug discovery targeting PPI targets, we developed a
database, DLiP that stores the structural information of the compounds synthesized in this study
and also the compounds with published PPI inhibitory activity. DLiP is the world s first large—
scale medium—sized molecular compound database to be published as a PPI compound-related database.
DLiP has been published on the website of the Institute of Medical Science, Health and Nutrition
(NIBIOHN) since April 2020.



