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The RIKEN microbeam facility: biological
application using Fucci cells
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A microbeam focused by a tapered glass capillary has been developed with a 1.7 MV Pelletron accelerator at
RIKEN [1]. A fewmicrometer thick polymer windowwas inserted at the end of the capillary tip for evacuating,
which allows it to be immersed in a liquid medium. In our facility, three bending magnets downstream of the
beamline are used to deviate the trajectories of MeV ions (e.g. protons or helium ions) into the capillary holder
at an angle of 45 degree to the vertical axis, above the targeted stage. This enables us to employ a standard 35
mm cell culture dish on an inverted microscope, which can visualize the capillary and cells during and post
irradiation.
As one example for biological experiments at our setup, we present the irradiation of HeLa cells expressing
fluorescent ubiquitination-based cell cycle indicator (Fucci) system [2]. By this, the fluorescent emission of
the nucleus changes between red and green depending on the phase of the cell cycle. Thus, the influence
of the cell cycle induced by the irradiation, or the phase in which the cell dies, can be directly visualized by
the fluorescent color changes. Furthermore, it might be possible to observe the effects in the neighboring
unirradiated cells. To examine this, we irradiated a nucleus of a single Fucci cell inside a cell colony with
various doses of 1 MeV protons. After irradiation, time-lapse microscopy was used to monitor the irradiated
and non-irradiated cells for about 48 hours, covering two cell cycles. Here, we will show the results of this
investigation based on the RIKEN microbeam.
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