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Studies on defensive cellular response by nucleus and cytoplasm targeted
irradiation using microbeam
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Our aim was to clarify the radiation induced cytoplasmic damage and its
cellular response. Taking advantage of the advanced technology of SPICE-NIRS microbeam, we were able
to precisely target the nucleus and cytoplasm. Experimentally, human lung normal cells were
microbeam targeted in the nucleus, cytoplasm, or both to investigate the site-specific cellular
response. As result, cytoplasmic irradiation induced DNA double strand breaks as a result of
cellular response of mitochondria damage and not because of direct energy deposition by the proton
beam. In addition, we found that activation of NRF2, a transcriptional factor of anti-oxidative
response gene, and upregulation of responsible target genes. Altogether, we demonstrated that
cytoplasmic damage triggers defensive cellular response against radiation, that were followed by
activation oxidative response pathway and also DSB repair pathway.
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