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Elucidation of mechanism and contribution of low-dose radiation to
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Abstract

After the Fukushima Daiichi Nuclear Power Plant accident in 2011, much attention has been paid for
the health risks associated with annual low-dose radiation exposure. The Health Management Survey
governed by the Fukushima prefecture has already reported that probable radiation dose delivered to children
is sufficiently low not to cause any noticeable delayed effects, although there is still anxiety about cancer risk
from radiation exposure to low-dose at low-dose rate. Since we have applied the LNT model from the
radiation protection point of view, even low-dose at low-dose rate radiation is estimated to have cancer risk.
However, considering that cancer development is a multistep process, natural mutation processes should be
involved even in radiation-induced cancer. Theoretically, if radiation dose is lower, the contribution of
radiation to the mutagenic process of cancer development is lower. If the dose rate is lower, the contribution
should be much lower, indicating that the fraction of radiation contribution to mutagenic cancer process must
be the one that should take into consideration, but we currently have no way to determine it. Therefore, we
proposed the current project to establish the scientific framework to estimate contribution of radiation
exposure to individual cancer by using mutation signature analysis.

In order to discriminate contribution of radiation exposure we have applied COSMIC mutational
signatures, which classified several mutation signatures by their etiology. For example, the single base
signature 1  (SBS1) is a well-known mutation signature caused by spontaneous cytosine deamination.
Insertion/deletion  (ID)  signature is one of the COSMIC signatures, and particularly ID8 is the one
associated with DSB repair, so that we have focused on the fraction of ID8 signature among mutations
detected in cancer-related genes in radiation-induced mouse liver cancers. The project also plans to examine
methylation signature associated with radiation exposure. We currently succeeded in establishing the

experimental systems and identified cancer-specific signatures.
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