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Establishment of cytogenetic biodosimetry methods for radiation
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Fluorescence in situ hybridization with three differentially colored
chromosome painting probes (3-color FISH) was conducted to efficiently score exchange-type
chromosome aberrations (dicentrics and translocations) induced in cultured peripheral blood
lymphocytes by low-dose ionizing radiation exposure. A dose-response curve was constructed based on
a total of about 155 thousand metaphases obtained from eleven dose-points of gamma irradiations (O,
50, 100, 150, 200, 250, 300, 500, 750, 1000, 2000 mGy). The dose-response curve provided a good fit
to the linear-quadratic model. It may serve as a means to assess the individual differences in
cytogenetical radio-sensitivities. Results of cell kinetic analysis showed that translocation could
be a useful marker for retrospective dose assessment. It was also inferred that deep learning method

could be useful for development of automatic chromosome image analysis.
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