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The DNA damage foci assay, a widely used technique for genotoxicity assessment of
DNA double strand breaks (DSBs), is dependent on antibody labeling of accumulated
DNA damage response (DDR) proteins that appear as discrete foci at the sites of
DSBs when visualized microscopically. The most commonly used marker for DSBs is
γ-H2AX, the product of histone H2AX that has undergone rapid phosphorylation in
surrounding chromatin after a DSB occurs. While regarded as a highly sensitive
marker for DSBs, γ-H2AX can also occur in response to DNA single strand breaks
and replication fork blockage in the absence of DNA damage. To overcome this
limitation, immunofluorescence can be performed to detect co-localization of γ-H2AX
and another DSB response protein such as mediator of DNA damage checkpoint
protein 1 (MDC1) or tumor suppressor p53-binding protein 1 (53BP1). MDC1 and
53BP1 are recruited to sites of DSBs and have been known to interact, and hence,
co-localize with γ-H2AX. However, analysis of co-localization requires fluorescence
microscopy and can often be tedious and subjective. Here, we report the use of a
caged hapten proximity assay that can be automated on the Ventana Discovery
Instrument. The assay enables the detection of the physical interactions between γH2AX and downstream DDR proteins in situ using chromogenic
immunohistochemistry that can be easily analyzed with brightfield microscopy. Here,
human adenocarcinoma cell line NCI-H1373.1 was used for detecting γ-H2AX and
MDC1 interaction, and rat thymus, collected at necropsy six hours after 5 mg/kg (4
mg/ml) dexamethasone via intraperitoneal injection, was used for detecting γ-H2AX
and 53BP1 interaction. Unlike co-localization studies in which all DDR proteins are
stained and require vigilant analysis by the investigator, the proximity assay positively
stains foci only at sites where DDR proteins are physically binding during the DSB
signaling cascade, thereby facilitating less biased and more time efficient analysis of
DNA damage foci.
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Ventana’s 3rd Generation Caged hapten proximity Beta kit was used on Discovery
Ultra automated IHC instrument. 1º abs used were mouse anti-γH2AX and rabbit
anti-MDC1/53BP1 antibodies. 2º antibodies used were goat-anti-mouse alkaline
phosphatase (AP) and goat-anti-rabbit- hydroquinone [HQ] that was modified with
a moiety that blocks recognition by anti-HQ. AP enzymatically releases the caging
moiety when the secondary antibodies are ≤40nm apart, allowing anti-[HQ] HRP
to bind.
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