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Visualization of heavy-ion induced clustered DNA double strand break formation
using super-resolution microscopy
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Heavy-ion radiation induces clustered DNA damage, which contains multiple
type of DNA damage, e.g. DNA double strand break (DSB), single strand break and base damage. However
so far, such clustered DNA damage has not been visualized in the cellular level. Here we aimed to

visualize the clustered DNA damage, particularly about the formation of DSB, after heavy-ion
radiation by using 3D super-resolution microscopy. To address the question whether heavy-ion
irradiation generates clustered DSB formation or not, we monitored RPA foci as a DSB marker. The
super-resolution analysis revealed that heavy-ion radiation induced multiple RPA foci in close
proximity. Furthermore, our analysis demonstrated that the distance between two individual RPA foci
within y H2AX foci was approximately 700 nm. In summary, our data suggests that these closely

localized DSBs are considered to be a risk for chromosomal translocations, deletions and cell death
after heavy-ion irradiation.
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