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Heavy ion

Irradiated cells

Signal
receptor

Bystander
cells

Intercellular
gap junction

Radiation Effect
- Cell killing 
- Mutagenesis

Signal
transmitter

Broad beam irradiation
(106～108 ions)

Microbeam irradiation
(10-250 ions)

Mostly non-irradiated cells
(Bystander cells)

All cells irradiated
(Direct irradiated Cells)

mRNA extraction mRNA extraction

Microarray Analysis Microarray Analysis

Confluent culture of
human normal fibroblast

(106 cells)

Irradiated cells

Number of irradiated ions

Gene expression change (each horizontal line indicates a single gene)
Red: Up-regulated gene　Green: Down-regulated genes

108 106107 250 1050

Bystander cells




