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Figure 1. Ionizing radiation (IR) induced cell death. Elucidation of the molecular mechanisms of radiation-induced cell
death is one of the main topics in the field of radiation biology and oncology. IR-induced cell death was formerly divided
into interphase death and reproductive death. However, progress of cell biology has revealed various modes of cell
death. Recently, several modes of IR-induced cell death, such as apoptosis, autophagic cell death, mitotic catastrophe,

necrosis and senescence-like cell death were also reported.
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Figure 2. Microscopic appearance of human hepatocellular carcinoma cell line HepG2, human oral squamous cell carcinoma
cell line SAS and human cervical carcinoma cell line HeLa after exposure to a single dose of 10 Gy X-ray. Mitotic figures
but a few were observed in 3 cell lines without irradiation. Dying cells were seldom encountered. No remarkable changes
but the slight increase in cell size were observed 1 day after exposure. The increase in cell size was obvious 2 days
after exposure. Mitotic figures were apparent 2 days after exposure. At day 5 after exposure, multinucleated cells
showing mitotic catastrophe were also increased. At day 7 after exposure, a frequent number of dying cells were seen.
Remarkable induction of dying cells with apoptotic bodies by 10 Gy X-ray was not detected during 7 days after irradiation
in 3 cell lines.
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Figure 3. Radiation-induced programmed cell death
(PCD) is classified into 3 types. (a) Radiation induced
type I PCD; apoptosis. HepG2 cells 3 days after exposure
to 10 Gy of X-rays. Dying cell with apoptotic bodies
(black arrow). (b) Radiation-induced typeIl PCD;
autophagy. HepG2 cells 10 days after exposure to 10 Gy
of X-rays. Dying cells without apoptotic bodies (white
arrows). (c¢) Radiation-induced typell PCD; necroptosis.
HeLa cells 1 day after exposure to 10 Gy of X-rays. Dying
cell with swelling cytoplasm (arrow head).
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Figure 4. Microscopic appearance of human osteosarcoma cell line U20S expressing REP-LC3 after exposure to a single
dose of 10 Gy X-ray. Remarkable induction of dying cells with apoptotic bodies by 10 Gy X-ray was not detected during
7 days after irradiation in this cell line. On the other hand, remarkable increase of autophagosomes was observed in
these cells 5 days after exposure to 10 Gy X-rays.
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Figure 5. Radiation-induced programmed cell death
(PCD) after exposure to a single dose of 10 Gy X-ray in
U20S-RFP-LC3 cells. (a) Radiation-induced type I PCD;
apoptosis. Autophagosomes were seldom observed in
apoptotic bodies. (b) Radiation-induced typel PCD;
autophagy. Remarkable increase of autophagosomes was
observed in dying cells. (c) Radiation-induced typell
PCD; necroptosis. Autophagosome was not detected in
swelling cytoplasm.
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