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Introduction

DNA double-strand breaks (DSBs) are probably the most dangerous of the many different types of
DNA damage that occur within the cell. DSBs are generated by exogenous agents such as ionizing
radiation (IR) or by endogenously generated reactive oxygen species and occur as intermediates during
meiotic and V(D)J recombination. A very early step in the cellular response to DSBs is the
phosphorylation of a histone H2A variant, H2AX, at the sites of DNA damage. H2AX is rapidly
phosphorylated (within seconds) at serine 139 when DSBs are introduced into mammalian cells
resulting in discrete y-H2AX (phosphorylated H2AX) foci at the DNA damage sites. H2AX
phosphorylation also appears to be a general cellular response to processes involving DSB
intermediates including V(D)J recombination in lymphoid cells and meiotic recombination in mice.
Phosphorylation of H2A at serine 139 causes chromatin decondensation and appears to play a critical
role in the recruitment of repair or damage-signaling factors to the sites of DNA damage.

Cell Biolabs’ OxiSelect™ DNA DSB Staining Kit is based on the phosphorylation of the histone
H2A.X at serine 139 in response to DNA damaging agents which cause double strand breaks in cells
that are cultured in microtiter plates. The kit provides sufficient reagents for up to 100 stainings in 96-
well plate.

Related Products

1. STA-320: OxiSelect™ Oxidative DNA Damage ELISA Kit (8-OHdG Quantitation)
2. STA-324: OxiSelect™ Oxidative DNA Damage Quantitation Kit (AP sites)

3. STA-325: OxiSelect™ Oxidative RNA Damage ELISA Kit (8-OHG Quantitation)
4. STA-352: OxiSelect™ Comet Assay Slides (3-Well), 5 Slides

5. STA-355: OxiSelect™ 96-Well Comet Assay Kit

Kit Components (shipped on blue ice)

1. Anti-Phospho-Histone H2A.X (Ser 139) Antibody (100X) (Part No. 232101): One tube — 100 pL.
2. Secondary Antibody, FITC Conjugate (100X) (Part No. 232102): One amber tube — 100 pL.

3. DNA DSB Inducer (20 mM) (Part No. 232103): One tube — 50 uL of 20 mM Etoposide in DMSO.

Materials Not Supplied

1. Cell line of interest

2. 3.7% Formaldehyde in PBS

3. 90% Methanol

4. PBS

5. Blocking/Antibody Incubation Buffer (1% BSA/PBS)
6. Wash Buffer (PBS containing 0.05% Tween-20)
Storage

Store all kit components at -20°C.
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Preparation of Reagents

e 1X Anti-Phospho-Histone H2A.X Antibody Solution: Prepare a 1X Anti-Phospho-Histone
Antibody Solution by diluting the provided 100X Anti-Phospho-Histone Antibody stock 1:100 in
1% BSA/PBS. Use the working solution immediately.

e 1X Secondary Antibody, FITC Conjugate Solution: Prepare a 1X Secondary Antibody Solution by
diluting the provided 100X stock 1:100 in 1% BSA/PBS. Use the working solution immediately.

e DNA DSB Inducer: Dilute Etoposide a minimum of 1:200 in culture medium. Vortex to
homogeneity. Use the working solution immediately.

¢ 90% Methanol: Dilute 100% Methanol to 90% with DI H,O (9:1 ratio). Store the solution at -20°C.

Assay Protocol

The following assay protocol is written for a 96-well format. Refer to the below table for the
appropriate dispensing volumes of other plate formats.
Note: using other plate formats will decrease the number of assays possible with this kit.

96-well 48-well 24-well 12-well 6-well

3.7% Formaldehyde/PBS (uL/well) 100 200 400 800 1600
90% Methanol (uL/well) 100 200 400 800 1600
Wash Buffer (uL/well) 200 400 800 1500 3000
Blocking Buffer (uL/well) 200 400 800 1500 3000

X Anti'ggﬁiﬁ’gg'(ﬁf}v"gl)‘*nﬁb"dy 100 200 400 800 1600
1X Secondary Antibody, FITC 100 200 400 200 1600

Conjugate Solution (uL/well)

Table 1. Dispensing Volumes of Different Plate Formats.

I. Cell Seeding

1.

2.

Harvest and resuspend cells in culture medium at 5 x 10° cells/mL. Seed 100 uL in each well of
a 96-well plate and incubate overnight at 37°C, 5% CO- (cells should be > 80% confluent).
(Optional) Aspirate the culture medium and add 100 pL/well of diluted DNA DSB Inducer, or
desired DSB agent, and incubate for 1 hour at 37°C, 5% CO..

I1. Immunofluorescence Staining

1.

Carefully remove medium from the wells by tilting the plate and aspirating from the edge. Fix
the cells by gently adding 100 pL of 3.7% Formaldehyde/PBS to each well of the 96-well plate,
taking care not to dislodge the cells. Incubate 10 minutes at room temperature.

Gently wash the fixed cells once with 200 puL of 1X PBS.

Aspirate the wells and add 100 pL of ice-cold 90% Methanol to each well. Incubate 10 minutes
at 4°C.

Gently wash the fixed cells once with 200 uL of 1X PBS.

Aspirate the wells and add 200 pL of Blocking Buffer (see Materials Not Supplied section) to
each well. Incubate for 30 minutes at room temperature on an orbital shaker.
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6. Aspirate the wells and add 100 pL of 1X Anti-Phospho-Histone Antibody Solution (see
Preparation of Reagents section) to each well. Incubate for 1 hour at room temperature on an

orbital shaker.
7. Gently wash the wells 5 times with 200 pL Wash Buffer (PBST).

8. Aspirate the wells and add 100 uL of 1X Secondary Antibody, FITC Conjugate Solution (see
Preparation of Reagents section) to each well. Incubate for 1 hour at room temperature on an

orbital shaker.
9. Gently wash the wells 5 times with 200 pL Wash Buffer (PBST).
10. Aspirate and add 200 uL 1X PBS to each well.
11. View staining with a fluorescence microscope using FITC filter.

Example of Results

The following figure demonstrates typical phospho-Histone 2A.X staining results. One should use the
data below for reference only. This data should not be used to interpret actual results.

A

Figure 1: DNA DSB Formation in A549 Cells. A549 Cells were seeded at 50K/well overnight, then
treated with (right) and without (left) 100 uM Etoposide for 1 hour. Immunofluorescence staining was
performed as described in the Assay Instructions.
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Warranty

These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in
accordance with their instructions. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED
WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
WARRANTY OF FITNESS FOR PARTICULAR PURPOSE. CELL BIOLABS’ sole obligation and purchaser’s exclusive
remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. In no event
shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the products.

Contact Information

Cell Biolabs, Inc.

5628 Copley Drive

San Diego, CA 92111
Worldwide: +1 858 271-6500
USA Toll-Free: 1-888-CBL-0505
E-mail: tech@cellbiolabs.com
www.cellbiolabs.com
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