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[Purpose and Background of the Research]

A complex network of signaling proteins sense
radiation-induced DNA damage and activates
the cellular response, which activates cell-cycle
checkpoint, DNA repair and apoptosis. The
defects in this process lead to mutation, cancer,
and cellular death. However, the comparison of
mutation frequency among cells in various kind
of tissue is very hard to study. In this project,
we will establish the now bioimaging assay
systems using Medaka and mouse to measure
the radiation-induced mutation frequencies
quantitatively, and examine the following
objectives.

1) Identification of genes that determine the
frequency of radiation-induced mutation in
vivo.

2) The contribution of metabolic condition and
environmental stress on radiation-induced
mutagenesis in vivo.

3) Screening of antiradiation drugs which
reduce radiation induced mutation frequency
and apoptosis.

[Research Methods]

1) Visualization of radiation induced mutation
in vivo
GFP tagged reporter gene and expression
repressor target gene will be introduced in to
mouse and medaka. The deletion mutation in
target gene will enhance the expression of
reporter gene. The spontaneous and
radiation-induced mutation will be quantified
using flow cytometry.

2) Establishment new strain for detection of
radiation-induced mutation

The assay system described above will be
introduced into Medaka and mouse embryos to
establish the transgenic strains to determine
the mutation frequency of cells in vivo.

3) Visualization of DNA damage response in
vivo.

The transgenic Medaka with GFP expression
construct  regulated by  promoter  of
stress-inducible gene will be established. The
radiation-inducible GFP signals in vivo will be
measured quantitatively.

4) Isolation of new mutant strains with DNA
repair defects

New DNA repair deficient Medaka mutant
strains will be isolated from Tilling library, The
in vivo mutation in these strains will be
measured and the suppression of mutation
frequency by antiradiation drugs will be
compared to that observed in wild type strain.

[ Expected Research Achievements and
Scientific Significance]

Because of very low frequency of mutation after
irradiation with non-lethal dose of radiation, it
is hard to analyze mutation frequency
quantitatively. The main purpose of this project
is development of new assay system for
mutation in both vivo. Medaka is an ideal
model for large-scale sampling and similar
assay also will be applicable to mouse. And we
will screen drugs, which can modify
radiation-induced mutation frequency in vivo.
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