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Quantity

Applications

Dilution

Isotype

Phospho-Histone H2A.X (Ser139) (20E3) Rabbit mAb

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-Chk1 (Ser345) (133D3) Rabbit mAb

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-Chk2 (Thr68) Antibody

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-p53 (Ser15) (16G8) Mouse mAb

140 µl

HCA, ICW, IF-IC

1:10

Mouse IgG1

p21 Waf1/Cip1 (12D1) Rabbit mAb

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-cdc2 (Tyr15) (10A11) Rabbit mAb

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-p38 MAPK (Thr180/Tyr182) (D3F9) XP™ Rabbit mAb

140 µl

HCA, ICW, IF-IC

1:10

Rabbit IgG

Phospho-SAPK/JNK (Thr183/Tyr185) (G9) Mouse mAb

140 µl

HCA, ICW, IF-IC

1:10

Mouse IgG1

Description: CST’s PathScan® Multi-Target HCA DNA
Damage Kit contains eight primary antibodies that target the
DNA damage cellular signaling pathway. This kit is designed
to elucidate the signaling occurring through key pathway
nodes using automated imaging or laser scanning platforms
or manual immunofluorescent microscopy. The kit provides
the investigator with a quick and easy means to choose the
endpoints that will be the most robust and useful for subsequent studies, whether large high content/high throughput
screening projects or single small-scale experiments. The
antibodies are supplied at 10X of their optimal dilution for
immunofluorescent applications. This allows the antibodies
to be easily diluted to their 1X working concentrations and
dispensed into multi-well plates or slides. 140 μl of each
antibody is supplied, which is sufficient for 24 wells on
96-well plates (50 μl 1X per well) or one row on two 96-well
plates.

Specificity/Sensitivity: Each activation state antibody
in the PathScan® Multi-Target HCA DNA Damage Kit
recognizes the indicated phosphorylated form of its target.
p21 Waf1/Cip1 antibody recognizes total p21 protein,
independent of its phosphorylation state.
Source/Purification: Monoclonal antibodies are produced by immunizing animals with synthetic phosphopeptides (KLH-coupled) corresponding to residues surrounding
Ser15 of human p53, Thr180/Tyr182 of human p38 MAPK,
Ser345 of human Chk1, Thr183/Tyr185 of human SAPK/
JNK, Ser139 of human histone H2A.X, Tyr15 of human
cdc2, or the carboxy terminus of human p21. Polyclonal
antibodies are produced by immunizing animals with a
synthetic phosphopeptide (KLH-coupled) corresponding
to residues surrounding Thr68 of human Chk2. Polyclonal
antibodies are purified by protein A and peptide affinity
chromatography.

Storage: Supplied in 10 mM sodium HEPES (pH 7.5), 150 mM
NaCl, 100 µg/ml BSA and 50% glycerol. Store at –20°C.
Do not aliquot the antibodies.
*Note: Component formulation specific to kit.
Please visit www.cellsignal.com for a complete listing
of recommended companion products.

Acumen® is a registered trademark of TTP Labtech.

U.S. Patent No. 5,675,063
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HepG2 cells were left untreated (red) or subjected to a 100 mJ UV treatment followed by a 1 hr
recovery period (blue). Mean fluorescence intensity was measured for antibodies in the PathScan® Multi-Target HCA DNA Damage Kit. Data were generated on the Acumen® HCS platform.
Applications Key:

HCA—High Content Analysis

ICW—In-Cell Western
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A549 cells were exposed to varying concentrations of
caffeine for 30 min prior to and 1.5 hr following a 100 mJ
UV-treatment. With increasing concentrations of caffeine,
there was a significant decrease (~2.5-fold) in phosphop53 as compared to the UV-treated control. When using
phospho-p53 as a measurement, the IC50 of this compound
was 2.95 mM.

IF-IC—Immunofluorescence (Immunocytochemistry)
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Products Included*

Treatment 1

Treatment 2

Treatment 3

Treatment 4

Phospho-Histone
H2A.X (Ser139)
Phospho-Chk1
(Ser345)
Phospho-Chk2
(Thr68)
Phospho-p53
(Ser15)
p21 Waf1/Cip1
Phospho-cdc2
(Tyr15)
Phospho-p38 MAPK
(Thr180/Tyr182)
Phospho-SAPK/JNK
(Thr183/Tyr185)

Schematic representation of a potential 96-well plate layout for the PathScan® Multi-Target HCA DNA Damage Kit. On this
generic map, four treatments are performed in triplicate down the columns of the plate, while each of the eight antibodies is
applied across individual rows of the 96-well plate. This layout is designed to allow the investigator to monitor the signaling
of the DNA damage pathway on one 96-well plate. The diagram above is one example; users may wish to reorganize plate map
according to their needs.

Cell cycle progression can be affected by the DNA damage
checkpoint at the G1/S transition, during S phase, or at the
G2/M phase transition. At G2/M, cdc2/cyclin B activity acts
as a master regulator of entry into mitosis (1). The cdc25C
phosphatase removes inhibitory phosphorylation on Thr14
and Tyr15 of cdc2, allowing for maximal activation of
cdc2/cyclin B (1,2). When DNA damage occurs, a signaling
cascade is activated that inhibits the ability of cdc25 to
activate cdc2/cyclin B. A proximal event in the signaling
pathway is localization of Ser139-phosphorylated histone
H2A.X to sites of DNA damage at subnuclear foci (3). Histone H2A.X and other mediators recruit additional signaling
molecules to the site of the damage, activating the ATM/ATR
kinases, the central mediators of the DNA damage response.
ATM is primarily activated by double strand breaks of DNA
(4,5), while ATR is activated by a variety of DNA lesions and
replication stresses (6). ATM/ATR in turn initiate two parallel
cascades that inactivate the cdc2/cyclin B complex (7).
The first cascade rapidly inhibits progression into mitosis
through the activation of the Chk kinases (Chk1 for ATR and
Chk2 for ATM), which phosphorylate and inactivate cdc25,
preventing activation of cdc2/cyclin B (8-10). The more
long-term second cascade involves phosphorylation of the
tumor suppressor protein p53, leading to either cell cycle
arrest and DNA repair or apoptosis through regulation of
p53 downstream effectors, including the tumor suppressor
protein p21 Waf1/Cip1 (11). Upon DNA damage, p53 is
Orders n 877-616-CELL (2355)

phosphorylated at a number of sites and up-regulates p21
transcription via a p53 responsive element. p21 expression
can block cell cycle progression by inhibiting a subset of
the cyclin-dependent kinases including cdc2 (12,13).
In addition to canonical ATM/ATR checkpoint signaling, the
SAPK/JNK and p38 MAP kinase pathways are activated by a
variety of cellular stresses including inflammatory cytokines,
UV light, and growth factors (14,15). These stress-activated
pathways contribute to G2/M checkpoint control through
activation of p53 and other MAPK substrates, such as
MAPKAPK-2, which can directly affect components of the
checkpoint cascade, such as cdc25 (8).
Background References:
(1) Stark, G.R. and Taylor, W.R. (2006) Mol Biotechnol 32,
227–48.
(2) Hoffmann, I. et al. (1993) EMBO J 12, 53–63.
(3) Rogakou, E.P. et al. (1999) J Cell Biol 146, 905–16.
(4) Cliby, W.A. et al. (1998) EMBO J 17, 159–69.
(5) Tibbetts, R.S. et al. (1999) Genes Dev 13, 152–7.
(6) Kastan, M.B. and Lim, D.S. (2000) Nat Rev Mol Cell
Biol 1, 179–86.
(7) Kobayashi, J. et al. (2009) Biochem Biophys Res Commun 380, 752–7.
(8) Reinhardt, H.C. and Yaffe, M.B. (2009) Curr Opin Cell
Biol 21, 245–55.
(9) Blasina, A. et al. (1999) Curr Biol 9, 1–10.
(10) Furnari, B. et al. (1999) Mol Biol Cell 10, 833–45.
(11) Levine, A.J. (1997) Cell 88, 323–31.
(12) Wang, Y. and Prives, C. (1995) Nature 376, 88–91.
(13) Stuart, S.A. and Wang, J.Y. (2009) J Biol Chem 284,
15061–70.
(14) Pearce, A.K. and Humphrey, T.C. (2001) Trends Cell
Biol 11, 426–33.
(15) Johnson, G.L. and Lapadat, R. (2002) Science 298,
1911–2.
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Background: Cell cycle control involves an ordered series
of cellular signaling events designed to maintain the integrity and proper function of cells and biological pathways.
Cells have evolved complex mechanisms, collectively
termed the DNA damage checkpoint, to modulate cell cycle
progression in response to genomic insult. Damage to DNA
caused by either internal or external sources such as UV
light, ionizing radiation, genotoxic agents, etc. initiates a
cascade of events that blocks cell cycle progression to either
allow time to repair damaged DNA, or activate cell death
pathways if too much damage has been incurred. Monitoring the signaling components of the DNA damage pathway
is important to aid in understanding the aberrant cellular
signaling associated with unchecked cell cycle control in
disease states such as cancer.

Signaling pathway for antibodies in the PathScan® Multi-Target HCA DNA Damage Kit. Representative confocal immunofluorescent images display typical localization of the individual
proteins in untreated (left) or treated (right) cells.

Phospho-Chk1 (Ser345) (133D3) Rabbit mAb

Phospho-Histone H2A.X (Ser139) (20E3) Rabbit mAb

Phospho-Chk2 (Thr68) Antibody

Phospho-p53 (Ser15) (16G8) Mouse mAb

Phospho-p38 MAPK (Thr180/Tyr182) (D3F9) XP™ Rabbit mAb

p21 Waf1/Cip1 (12D1) Rabbit mAb
Phospho-SAPK/JNK (Thr183/Tyr185) (G9) Mouse mAb
Orders n 877-616-CELL (2355)

orders@cellsignal.com

Support n 877-678-TECH (8324)

info@cellsignal.com

Web n www.cellsignal.com

page 3 of 4

© 2009 Cell Signaling Technology, Inc.

Phospho-cdc2 (Tyr15) (10A11) Rabbit mAb

#7101
A

HCA/ICW/IF-IC Protocol
Solutions and Reagents

NOTE: Volumes indicated below are for use with standard 96-well plates. Adjust volume
accordingly for plates with larger or smaller wells.

NOTE: Prepare solutions with Milli-Q or equivalently purified water.
1.	
10X Phosphate Buffered Saline (PBS): To prepare 1 L add 80 g sodium
chloride (NaCl), 2 g potassium chloride (KCl), 14.4 g sodium phosphate,
dibasic (Na2HPO4) and 2.4 g potassium phosphate, monobasic (KH2PO4) to
1 L dH2O. Adjust pH to 7.4.
2.	Formaldehyde, 16%, methanol-free, Polysciences, Inc. (Cat. #18814), use fresh,
store opened vials at 4°C in dark, dilute in PBS for use.
3.	
Blocking Buffer: To prepare 25 ml, add 2.5 ml 10X PBS, 1.25 ml normal serum from the same species as the secondary antibody (e.g., normal goat serum,
normal donkey serum) and 21.25 ml dH2O and mix well. While stirring, add
75 µL Triton X-100 (100%).
4.	
Antibody Dilution Buffer: To prepare 40 ml, add 4 ml 10X PBS to 36 ml
dH2O, mix. Add 0.4 g BSA and mix well. While stirring, add 120 µL Triton
X-100 (100%).
5. Fluorochrome-conjugated secondary antibody.

B

Fixation and Immunolabeling

NOTE: This general fixation protocol will work with most antibodies and cell lines.
However, we recommend trying different fixation methods to identify the optimal fixation
protocol for each antibody and/or cell line.
NOTE: Cells should be grown, treated, fixed, and stained directly in multi-well plates.
NOTE: To avoid edge effects from uneven distribution of cells in individual wells, let newlyseeded plates stand at room temperature for 30-60 minutes before placing in 37°C incubator (for more information, see Lundholt BK, Scudder KM, Pagliaro L. A simple technique for
reducing edge effect in cell-based assays. J. Biomol. Screen. 2003 8, 566–70).
NOTE: To minimize false signal from scattered light and background fluorescence, use
black-walled multi-well plates (e.g., BD Falcon, Cat. #353948).

1.

Grow and treat cells as desired in multi-well plates.

2.

Add 50 µl 4% methanol-free formaldehyde in PBS to each well.

3.

Allow cells to fix for 15 minutes at room temperature.

4.

Shake inverted plate over aldehyde waste receptacle.

5.	Rinse plate three times for 5 minutes each with room temperature PBS
(100 µl/well).
6.

Block cells in Blocking Buffer for one hour at room temperature (50 µl/well).

7.	Shake out blocking solution and add primary antibody, diluting 1:10 in Antibody
Dilution Buffer (total volume 50 µl/well).
8.

Cover plate and incubate overnight at 4°C.

9.

Rinse plate three times in PBS for 5 minutes each.

10.	Incubate in fluorochrome-conjugated secondary antibody in Antibody Dilution
Buffer for one hour at room temperature in the dark (total volume 50 µl/well).
11. Rinse plate three times in PBS for 5 minutes each.
12.	To normalize for cell number, label nuclei using a nuclear dye diluted in PBS
(total volume 50 µl/well). Incubate at least 30 minutes at room temperature in
the dark prior to scanning.
13.	Scan plate according to manufacturer’s directions. (Be sure bottom of plate has
been wiped clean prior to scanning).
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NOTE: Avoid touching the inside of the wells with pipettes or aspirators as this may leave
an artifact that will affect subsequent quantification. Instead, empty wells by shaking
inverted plate sharply over waste receptacle and then blotting with clean paper towel.

