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20 years since the discovery of the epigenetic biomarker γH2AX, its role in DNA damage response and repair has been well 
supported by numerous studies. γH2AX is a variant of the H2A histone family, that is phosphorylated at serine 139, denoted 
as γ-phosphorylation, when double strand breaks (DSBs) are generated into DNA. DSBs are among the most toxic of DNA 
lesions and must be repaired to preserve chromosomal integrity. DSBs can be generated by exogenous environmental insults 
(e.g. irradiation, chemicals, etc.). In addition, DNA metabolic intermediates can generate DSBs: I) indirectly, in the process 
of DNA lesions (single stranded or others) that are converted to double-strand breaks in succeeding phases of cell-cycle, or 
subsequent DNA repair steps, II) directly during highly specialized cellular functions as V(D)J recombination, class switching, 
meiotic recombination, and apoptosis. Once a DSB is generated into DNA, γ-phosphorylation forms in seconds and extends 
both sites of the DSB at a distance of mega base-long domains. γH2AX has required for the accumulation of many DNA 
damage response (DDR) proteins at the site of DSBs, facilitating signal transduction for DSBs damage response. Today, the 
volume of evidence that has been produced support that γH2AX is an excellent marker to detect double strand breaks. γH2AX 
technology has been used in clinical trials to monitor cancer treatments and is expected to expand further in this field.
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