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Verification of yH2AX granule formation in nuclei induced by
damaged DNA

[Introduction]

DNA damage in cells can be caused by endogenous mechanisms, exogenous factors, or a combination of
both, and is known to induce a variety of changes such as base modifications, single-strand breaks, and
double-strand breaks. Among these, double-strand breaks trigger a DNA damage response*1 characterized
by activation of the DNA repair mechanism and phosphorylation of the histone protein H2AX, resulting in
the formation of phosphorylated H2AX (y-H2AX). In this study, CELLAZIP™ pre-coated 384-well plates were
used to perform an assay on yH2AX granule formation induced by etoposide, and to generate dose-response
curves.CELLAZIP™ is a plate coated with Zeon's proprietary material that enables storage of the plates at
room temperature for up to 12 months before use.

[Methods]

U-2 OS cells (derived from human osteosarcoma) suspended in culture medium were seeded at 3,000 cells
per well into sterilized 384-well plates pre-coated with CELLAZIP™ plates.The cells were cultured overnight
in an incubator at 37°C with 5% CO2. The following day, the cells were fed with fresh media containing etopo-
side (0.1 uM-100 uM, N=7) and incubated for 2 hours. DMSO concentration was adjusted at 1% in all wells.
For the control wells, only DMSO was added without etoposide.

After the 2-hour treatment, the cells were fixed with 16% paraformaldehyde solution added to each well to
achieve a final concentration of 4%, followed by incubation for 15 min at room temperature. The plates were
washed three times with D-PBS(-), followed by adding a membrane permeabilization buffer and incubating at
room temperature for 5 minutes. After washing the plates twice with D-PBS(-), a blocking solution was added
and the plates were incubated at room temperature for 1 hour, followed by two washes with D-PBS(-).

A diluent was used to adjust the concentration of the yH2AX antibody and a-Tubulin antibodies and then
they weredispensed into each well, and the plates were incubated overnight at 4C. The next day, the plates
were washed three times with D-PBS(-),then secondary antibodies and a nuclear staining solution were added
followed by incubation at room temperature in the dark for 1 hour. After three final washes with D-PBS(-),y
H2AX (green), a-Tubulin (red), and nuclei (blue) were imaged using CQ1 (40X objective lens, 25 um range, 10
Z-slices), and YH2AX images were analyzed with image analysis software to calculate fluorescence intensity
and generate dose-response curves corresponding to the etoposide concentration (Table 1, Fig. 1).

Table 1. Cells, reagents, and imaging device

Plates CELLAZIP™ 384-well plates
Cells U-2 OS (#92022711, ECACC)
Cell culture
Medi McCoy’ s 5A (#16600082, Thermo Fisher Scientific)+10% FBS (#172012-500 mL, Thermo Fisher
edium Scientific) + 1% Penicillin-Streptomycin Mixed Solution (#26253-84, Nacalai Tesque)
Drug response | Drugs Etoposide (#E0675, TCI): prepared as a 10 mM in DMSO stock solution
Fixative 16% paraformaldehyde solution (#11850-14, Electron Microscopy Sciences)
Membrane permeabilization buffer | 0.5% Triton X-100 (#35501-02, Nacalai Tesque) in D-PBS(-)
Blocking solution Blocking One Histo (#06349-64, Nacalai Tesque)
Pri tibodi -Anti-gamma H2A.X (phospho S139) (#ab11174, Abcam), 1:1000 dilution
Staining rimary antiboaies -Anti-alpha Tubulin antibody [DM1A] (#ab7291, Abcam), 1:1000 dilution
-Goat anti-Rabbit 1gG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ Plus 488
Secondary antibodies (#A32731., Invitrogen), 1:250 d.llutlon _
-Goat anti-Mouse 1gG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ Plus 594
(#A32742 ,Invitrogen), 1:250 dilution
Nuclear staining solution ‘NucBlue™ Live ReaQyProbegTM Bgagent (Hoechst 33342)
(#R37605, Thermo Fisher Scientific)
Imaging and
analysis Diluent Blocking One Histo, 20X dilution with D-PBS(-)
Imaging device Confocal quantitative image cytometer CellVoyager CQ1 (Yokogawa Electric)
Image analysis software CellPathfinder (Yokogawa Electric)
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Fig. 1 Assay workflow of forming yH2AX with etoposide within U-2 OS nuclei

[Results and Discussion]

U-2 OS cells stained with yH2AX (green), a-Tubulin (red), and nuclei (blue) were imaged using CQ1, result-
ing in clear, high-quality images. y H2AX foci were observed in the nuclei in a concentration-dependent man-
ner with etoposide treatment, and image analysis of the fluorescence intensity of these foci enabled genera-
tion of dose-response curves (Fig. 2, Fig. 3).

Etoposide

Fig. 2 Imaging of forming y H2AX with etoposide within U-2 OS nuclei
YyH2AX (green), a-Tubulin (red), nuclei (blue), enlarged image photographed with 40X objective lens, scale bar: 20 um
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