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[Background] Many kinds of chemical substances induce DNA double-strand breaks (DSBs) in cells. DSB has
been considered as an indicator of carcinogenesis, so that plenty of assays have been developed to evaluate
the DNA damage from Adverse Outcome Pathway (AOP). There are about huge numbers of ethical
pharmaceuticals in Japan and some are recognized as carcinogens. However, most chemicals’ abilities of DNA
damage induction as chemical genotoxicities have been still unclear. Therefore, screening systems should be

established for a lot of compounds to assess their chemical genotoxicities.

[Objective] Our objective in this study is to establish a high-throughput DSB detection system to explore

DNA damaging agents from chemicals in vitro and in silico.

[Research plan and achievements] To achieve the objective, we proceeded the research plans and acquired
the achievements as follows.

1. To establish an in vitro high-throughput DSB detection system and assess chemical genotoxicity
Milestone 1: To collect chemical compounds

We collected FDA-approved drug library (2,600 compounds) from Selleck Chemicals and Core Library (9,600
compounds) including diverse compounds from Drug Discovery Initiative, The University of Tokyo supported
by AMED BINDS.

Milestone 2: To assess inductive effect of DSBs by chemicals

We performed the DSB detection screening for the chemical libraries. From FDA-approved drug library, we
selected 61 compounds as DNA damaging agents. Most of the compounds belong to alkylating agents,
topoisomerase I or II inhibitors, PARP inhibitors and DNA synthesis inhibitors and several compounds are
classified as factors that are carcinogenic hazards to humans by the IARC Monographs. Therefore, our assay
system is possibly available for genotoxicity assessment. From Core Library, we selected 7 compounds as
DNA damaging agents. One of the compounds, compound X, which induced the most severe DNA damage
has been analyzed and identified as a topoisomerase II (Top2) inhibitor. IARC Monographs classified various
Top2 inhibitors as carcinogenic agents, so that our screening system would be expected to detect those agents

from diverse compounds.

2. To establish an in silico system to explore DNA damaging agents
Milestone 3: To explore structural analogs to the screened DNA damaging agents in silico

It is considered that the function of a compound would be related to structure of that. Therefore, we collected
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11 compounds which are similar analogs to the compound X using chemical search system, ChemCupid®
(Namiki Shoji Co., Ltd.).

Milestone 4: To validate genotoxicities of the explored compounds

We analyzed the genotoxicities of 11 analogs and identified 4 compounds as DNA damaging agents. Compared
to the random screening for Core Library (9,600 compounds), the exploring system for DNA damaging agents

based on the structural analogy is confirmed to improve the detection rate for hit-compounds.

[Significance of the studyl
Our screening system has a higher advantage than the conventional methods because that can analyze
genotoxicities for diverse compounds rapidly with high accuracy. This study would contribute to establishing

one of the assessment system for drug-induced carcinogenic potential.



