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Procedures of cell culture, irradiation and immunofluorescent staining for radiobiological studies using
NIRS- Single-Particle Irradiation system to CEIlIS(SPICE).
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Abstract

The microbeam irradiation system is designed to deliver a defined number of charged particles on to
a single cell and it has become a powerful tool in radiobiological studies. The SPICE-NIRS
microbeam can target cell nuclei, cytoplasm, or both, automatically with a defined number of protons.
The approximately 2 um diameter proton beam is focused with magnetic lenses and traverses the cells
in dishes from bottom to top, which has advantages in that a cell dish can be set on the
micro-positioning stage in a natural orientation and a cell sample with 3000 cells per dish can be
irradiated within 15 minutes including all the necessary procedures such as image capturing and cell
recognition analysis. However, there are some different procedures from those of broad beam
irradiation and it is important for users to learn the procedures and detection method of the SPICE
microbeam. To perform a machine time smoothly, we have presented documentation of how to make a
SPICE cell dish and actually it has helped to make the users’ experiments more efficient technically.
Furthermore, we present the (1) cell culture, (2) irradiation, and (3) y-H2AX detection procedure using
immunofluorescent staining since it is often used to observe the molecular reactions of a single cell by
microbeam irradiation. This protocol is written in English for domestic and foreign researchers.
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Fig 1. Targeted with 500 protons to each cell
nucleus of A549 cells by NIRS-SPICE
microbeam.

Blue area indicates the cell nucleus and the red
spots indicate the foci of y-H2AX which is the
indicator of DNA double strand breaks. This
image was produced using the following
procedure.



1. The procedure for cell culture

Preparations

Fibronectin (063-05591, WAKO)
<~ Dilute in D-PBS(-) at 10 pg/mL

D-PBS(-) (045-29795, WAKO)

Cells (A549 human lung cancer cell, ATCC:CCL-185)

Medium ; (suitable medium for the cells can be used. For A549 cells, use following medium.)
< D-MEM with 10 % FBS, 20mM L-glutamine, 50 U/mL penicillin and 10 pg/mL streptomycin

Incubator; (humidified, at 37°C , with 5 % CO- in air), Clean hood bench

SPICE cell culture dish (here in after referred to “SPICE dish”)

Other equipment
Pipet tips (1000 pL), 10 cm petri dish, 14 mL test tube

1 Put 1 mL of the Fibronectin solution to a SPICE dish in a 10 cm
petri dish.

Keep at 37°C for 1 hour for conditioning the surface of the
SPICE dish bottom.

2 Adjust A549 cell to 5x10* cells/mL in the medium.
Remove the Fibronectin solution from the SPICE dish.
Transfer 1mL of the cell suspension onto the SPICE dish.
Culture for 2 days in the incubator.




2. Procedures for pre and post SPICE irradiation

Preparations
Hoechst-medium
<~ Add 1/2000 Hoechst33342 (346-07951, DOJINDO) in the medium
Normal-medium
Polypropylene film (6 pum thickness) (425, Chemplex)
<~ Cut out to be 23 mm?, and sterilized.
Incubator; (humidified, at 37°C, with 5 % CO2 in air), Clean hood bench
Other equipment
Tweezers, Pipet tips (1000 pL), 14 mL test tube

1 Remove the medium from the SPICE dish.
Put 1mL of the Hoechst-medium to the SPICE dish.
Incubate for 1 hour in the incubator.

3 Put 23 mm? Polypropylene film on the medium in the
SPICE dish with tweezers to protect against desiccation.




Remove the medium under the film with a pipette.

I Attention
Cover the cell area in the SPICE dish, do not crease the
film.

Microbeam Irradiation.

Add 1 mL Normal medium into the SPICE dish to float
the film.

Remove the floating film with tweezers.

Culture the cells for 1 hour in the incubator.




3. The procedure for Immunofluorescent staining

The procedure describes below was used with the cell culture shown in Fig.1 on page 2. For different types of

samples, researchers will need to estimate optimal conditions for the experiments.

Preparations

D-PBS(-) (045-29795, WAKO)
4% paraformaldehyde solution (162-16065,WAKO) , D-PBS(-) for the solvent
Perm / Wash Buffer (554723,BD), to be diluted with D-PBS(-) to 1/10
Blocking buffer (Components are below)
< 1% bovine serum albumin (017-22231,WAKO)
<> 5% goat serum (143-06561,WAKO)
< 0.1% Tween20 (161-24801,WAKO)
<~ D-PBS(-) for the solvent
Antibody buffer (Components are below)
<> 0.1% bovine serum albumin (017-22231,WAKO)
< 0.3% Triton X 100 (160-24751, WAKO)
<~ D-PBS(-) for the solvent
Antibody ; Primary (y-H2AX, 05-636, Millipore), Secondary (Alexa555, A21422, Invitrogen)
Hoechst33342 (346-07951, DOJINDO)

1 | Remove the medium from the SPICE dish, then wash the surface of the cell culture once by adding
1 mL D-PBS(-).

2 | Add 1 mL 4 % paraformaldehyde solution, and keep the SPICE dish in room temperature for 5
minutes.

3 | Remove the solution, and wash the SPICE dish once with D-PBS(-).

4 | Add 1 mL Perm / Wash Buffer, and keep the SPICE dish at 37°C for 30 minutes.

5 | Remove the Perm / Wash Buffer, and wash the SPICE dish once with D-PBS(-).

6 | Add 1 mL blocking buffer, and keep the SPICE dish at 37°C for 1 hour.

7 | Remove the blocking buffer, and wash the SPICE dish once with D-PBS(-).

8 | Add adequately concentrated primary antibody (1/500) to antibody buffer, then add 300 pL antibody
solution and keep the SPICE dish at 37°C for 1 hour.

9 | Remove the solution, and wash the SPICE dish once with D-PBS(-).

10 | Add adequately concentrated Secondary antibody (1/1000) to antibody buffer, then add 300 pL
antibody solution and keep the SPICE dish at 37°C for 1 hour.

11 | Remove the solution, and wash the SPICE dish once with D-PBS(-).

12 | Add 1 mL D-PBS(-) including Hoechst (1/2000 dilution), and keep the SPICE dish at 37°C for 30
minutes.

13 | Remove the Hoechst solution, and wash the SPICE dish twice with D-PBS(-).

14 | Add 2 mL D-PBS(-) to the SPICE dish.

15 | Imaging.

The Image in Fig.1 on page2 was obtained using The microscope, lens, and software as followed.
+ Microscope system: fluorescent microscope (BX51, Olympus) equipped with a CCD camera
(ORCA-ER, Hamamatsu Photonics).
+ Lens: 40 X/0.80 W (LUMplanFI, Olympus)
- Software: MicroBeam Ver.3.0.1 (In-house development, manufactured by Seiko Precision)
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Approach on Mouse Hepatitis Virus Infection Occurred
at Animal Research Building
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Animal Research Building which is one of the laboratory animal facilities in National Institute of
Radiological Sciences is equipped with semi-barrier system. The frequency of microbiological
monitoring tests in this facility is quarterly. We recognized a Mouse hepatitis virus (MHV) infection in 6
of 12 mouse breeding rooms in October, 2013. We carried out cleaning of this facility and preventing the
spread of infection as follows. I. The cleanings of the facility were carries out in the every each breeding
areas. Il. We put breeding mice into the two infected mice breeding rooms or the three non-infected mice
breeding rooms. Then researchers ended their experiments by March, 2014. In consequence, the
facility was able to resume animal experiments sequentially from April, 2014, on schedule.

Keywords: Mouse hepatitis virus, MHYV, infection, laboratory animal facility
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