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Impact of cytoplasmic radiation responses on cellular radiosensitivity and its mechanism
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Figure 1 A method for localized cell irradiation using synchrotron radiation X-ray microbeams. (a) Shape of the X-ray beams for nucleus, whole-
cell, and cytoplasm irradiation and schema of each type of irradiation. The shape of X-ray beams was visualized with a scintillator. (b)
Synchrotron radiation X-ray microbeam cell irradiation system installed in beamline 27B (BL-27B) at Photon Factory, KEK. (¢) Cross-
sectional illustration of a custom-designed X-ray mask and scanned electron microscopy analysis showing the gold post at the center of the
X-ray mask responsible for shielding the nucleus from X-ray microbeams.
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Figure 2 Surviving fraction of V79 cells irradiated with differently
sized synchrotron radiation X-ray microbeams. Surviving
fractions of V79 cells irradiated with a 10x10 um (¢; nucleus
irradiation), a 5050 pm (e; whole-cell irradiation), and a
50x50 um X-ray beam with the X-ray mask (m; cytoplasm
irradiation) were plotted as a function of the absorbed dose in
each targeted irradiation domain [2, 4, 5]. Dotted lines show
the linear-quadratic fitting based on data for higher radiation
doses.
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Figure 3 Accumulation of phosphorylated histone H2AX (y-H2AX) foci in V79 cells after 30 min of nucleus or whole-cell irradiation. y-H2AX
foci formation following the irradiation of V79 whole cells (a) or V79 nuclei (b) [2]. White arrows in right panel identify irradiated cells.
Propidium iodide staining and y-H2AX foci in the captured images are presented as magenta and green signals, respectively.
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The area inside the dotted line (100 X 100 pm) was irradiated.

5 Gy | 10 Gy;

y-H2AX foci formation in the irradiated area.

Figure 4 Accumulation of phosphorylated histone H2AX (y-H2AX) foci in whole-cell-irradiated WI-38 cells in the presence of an ATM inhibitor
following 30 min irradiation. An acquired image frame was divided into four, with WI-38 cells existing at the center of each area irradiated
with 100x100 um beams of 1, 2, 5, or 10-Gy (a), and y-H2AX foci formation at the irradiated sites (b) [2]. y-H2AX foci formations in the
captured images are presented as green signals. White dotted squares represent the 100100 pm beam. The X-ray doses deposited in each

area are shown in each panel.
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Figure 5 Schematic illustration of the possible cell death-related mechanisms involving cellular signal transduction under exposure to low-dose
X-rays. Cell death-related possible mechanisms in nucleus (a) and whole-cell (b) irradiation with low dose X-ray microbeams [2]. Although
functions of the molecules indicated in white color font in the pathway and nucleo-shuttling of ATM were not directly confirmed in this study,
they are shown based on the knowledge reported thus far, as described in the discussion.
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